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Send tor Films that Tell the Full Story 


For all the facts about all the features of the new Case “400” Tractor . . . including 
its Powr-Range Transmission . .. Powrcel engine that starts directly on diesel fuel at 
the touch of a button .. . Powrdyne engine for gasoline, LP-gas or distillate . . . Duo- 
Control hydraulics for surprisingly accurate implement control . . . just contact your 
local Case dealer to arrange for loan of the new “400” slide film and movie .. . or 
write to the J. I. Case Co., Racine, Wis. 


eoefrom a slow crawl to fast road speeds -— 
with never a gap between... 


e 
1Ission 


All the rewards of persevering research are reflected in the efficiency and 
simplicity of the new Case Powr-Range Transmission. With only one shift 
lever and one foot clutch, shifting is quick and easy into any of eight 
forward gears including two smooth, steady creepers and two reverse... 
all arranged in an amazingly “natural” shift pattern. There’s also an 
unbroken span of speeds, shown in the chart above, that perfectly matches 
the most favorable speed range of the engine. If conditions slow the 
engine down to maximum torque, there’s always another gear in which 
to pull the load at the same ground speed at which it was working ... or 
even faster. The all-new Case “400” has a multitude of other features that 
make this 4-plow tractor a symbol of achievement in engineering .. . 
modern design .. . and the conversion of power into performance that 
sets new standards of excellence. 
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The famous MECHANICS Roller Bearing 
UNIVERSAL JOINT design now is available 
in a new SIZE with small swing DIAMETER 
and greater CAPACITY — for modern cars 
with LOW floor boards and MORE power- 
ful engines. This new MECHANICS drive 
line is engineered to meet the specific needs 
for torque, size, weight, balance, angu- 
larity, runout, safety, lubrication, assembly 


and service that must be overcome by to- 
day’s automotive designers. Let us show 
you how this latest MECHANICS Roller 
Bearing UNIVERSAL JOINT improvement 
will fit into your next model. 


MECHANICS UNIVERSAL JOINT DIVISION 
Borg-Warner ® 2046 Harrison Ave., Rockford, Ill. 
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Up a Tree on Chain Selections? 


No need to be! Consult your CHAIN Belt Man. He has a 
lot of new data at his finger tips . .. new developments in 
agricultural chains, attachments and sprockets. Some of 
these new ideas and products can get you back on the 
ground ... help you design your equipment for lower 
cost... better performance. 

CHAIN Belt agricultural engineers have been doing a 
lot of work on implement chains... working out stronger, 


H 
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better, lower cost chains. Be sure you have all the data 
when you start work on a new modelor improve a 
present one. 

Call your local CHAIN Belt Man or write CHAIN Belt 
Company, 4680 W. Greenfield Ave., Milwaukee 1, Wis., 
for your copy of Agricultural Chain Catalog No. 54-54. 
Our engineers will be happy to discuss your chain se- 
lection and application problems with you. 


5 N BELT COMPANY 


District Sales Offices in all principal cities 
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Bearings 


a the low-cost, pre-lubricated 
ee “nackage units” specifically designed 
for agricultural service 


Now, farm implement manufacturers can make the most of Ease of installation and design 


Kee the many advantages of ball bearings. BCA Agricultural efficiency of this low-cost pack- 

i Bearings are designed to simplify installation problems, iJ age unit has attracted wide 

ie reduce maintenance, and bring ball bearing costs down to ’ . ___ Attention. Patented design pro- 
; ane practical levels. BCA pre-lubricated package units combine 5 pion ~ “ay _ oop re ane Ms ‘ 

% tise bearing, housing, and an effective seal in a single, rugged 4 <n ocian fe’ enn ualingadiergl sends 


compensated for without ‘detrimental effect to 
bearing. Proved in actual applications—in all 
kinds of weather, under all soil conditions. Shank 
length, diameter, and thread can be varied to 
fit specific requirements. 


unit—built to cope with the loads, speeds, and operating 
conditions encountered in agricultural service. 


BCA CAM FOLLOWERS 


Package unit includes pre- 
lubricated bearing, seals, cam 
roller, and mounting stud—all 
assembled, ready to install. 
Used principally in hay balers, or whenever 
pick-up attachments are adopted. Bearing may 
also be used in roller type conveyors. Thick- 
sectioned outer race is case hardened to with- 
stand shock, and is slightly convex to assure 
better contact with cam. 


BCA IDLER PULLEY ASSEMBLIES 


Pulley, bearing, and seal—all in one com- 
plete package unit. Pre-lubricated bearing 
effectively sealed against dust and grit. Simple, 
rugged construction eliminates frequent field 
servicing. Adaptable to many agricultural 
applications, including: combines, forage har- 
vesters, corn pickers, hay balers, grain 
elevators, cotton pickers. Idler design can 
be varied for use with flat belts, V-belts 
or chains. 


BCA FLANGE BEARINGS 


These simple, low-cost, pre-lubricated package 
units are sealed against water, dust, and dirt. 
Bearings are simply and economically mounted 
on commercial shafts. Flange is easily bolted 
to the equipment. A twist of the eccentric ring 
locks the bearing to shaft without need for 
machining the shaft. Built to give dependable 
service under the most severe agricultural 
operating conditions. 


BCA PLUNGER ROLLERS 


Built with a thick-sectioned outer . 


ring, hardened throughout, these 
package units are specially 


adapted for sliding heavy masses \ Jj | 
on rails. Principal application is in hay baler Qiaaaa 
plungers, replacing plostic and metal liners, ee 


and ending the problem of wear and constant 
replacement. Bearings come in two types: for 
flat tracks, and for V-shaped tracks. 


aneeee eee eee eee eee ee eee 


If you’ve got a bearing problem, contact: 


sce aa a 4 a a cies ah hal _ a= MES EOS ae 

BEARINGS COMPANY OF AMERICA 
DIVISION OF FEDERAL-MOGUL CORPORATION 

LANCASTER + PENNSYLVANIA 


Pioneers of pre-lubricated package unit ball bearings for agriculture 
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Before you buy AUGERS... 


rate them against this quality chart 


LINK-BELT gives you all these performance extras 


Continuous flighting has greater smoothness and 


ONE-PIECE HELICOID strength. Link-Belt also builds many different types 
to meet your special needs—cut flight, short pitch, 
FLIGHTING ribbon flight, tapered flight, double flight to name 


a few. 


UNIFORM : Consistent, accurately-formed flighting is produced 
PITCH oe ~ by specialized modern machinery. 


STEELS THAT MEET 
OUR SPECIFICATIONS 


Selected steel for flighting, assures a uniform, 
nm smooth, accurately rolled product. 


Straightness of the completed auger is checked be- 
fore shipping. Extra care is taken in handling and 
loading. 


STRAIGHTNESS 


ALL A full line of related equipment can be supplied by 
Link-Belt specially engineered for your require- 
COMPONENTS ments. This includes troughs, spouts, hangers, drives. 


Typical examples of LINK-BELT AUGERS 


By etetes AA AA 
Helicoid flight Unmounted Helicoid flighting 


Helicoid flight with 
plain beater 


These are only a few of 
the many important per- 
formance extras you get 
with Link-Belt augers. 
Ask your nearest Link- 


| 


: Ss ¥ Belt office for 92-page ? i Bf J Pe ot 
, =; : . 
oe Data Book 2289. X Fo 
Ne o y SED, 
le (PY, ie 
LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., ar - by . - 
Chicago 1. To Serve Industry There Are Link-Belt Plants and Car 
Sales Offices in All Principal Cities. Export Office, New York 7; 
we oe (Toronto 13); Australia, 2, 
N.S.W.; South Africa, Springs. Representatives Throughout 
pring. Re out FARM MACHINE AUGERS 
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AUTO-LITE “STA-FUL”’ 
BATTERY FOR TRACTORS 


Now available! A newly designed “Sta- 
ful” Battery especially built for tractors, 
light trucks and other off-the-road 
machinery. Auto-Lite ‘“Sta-ful” needs 
water only ¥3 as often in normal tractor 
use. New rugged case withstands heavy 
shocks . . . Fibre-glass insulation gives 
longer life . . . extra liquid reserve 
protects battery plates to save cus- 
tomers time and worry. Auto-Lite is a 
complete battery line—specified as 
original equipment for many leading 
makes of cars, trucks, and tractors. 


AUTO-LITE TRANSPORT SPARK PLUGS 


Farmers get top performance from their trucks, tractors and heavy-duty 
equipment with this new plug because: 


EXTRA-BIG ELECTRODES— give extra miles of long, depend- 
able service without constant regapping and cleaning. 


RUGGED CONSTRUCTION—helps withstand the heavy 
shocks and abuses from the most severe farm operation. 


AIRCRAFT TYPE INSULATION—the finest material ever 
developed—resists high temperatures—plugs stay clean even 
under idling or other “cold engine” conditions. 


WIDEST HEAT RANGE—assures peak efficiency through 
widest range of operating conditions from heavy pull to light 
idling. 
Original factory equipment on many leading makes of trucks and tractors. 
Remember, Auto-Lite is a complete spark plug line, with standard, transport 
and resistor types for all service conditions. 


AUTO-LITE WIRE AND CABLE 


Auto-Lite is a complete line—featuring sensa- 
tional new Neosheath Spark Plug Wire Sets that 
keep plugs dry, famous Flextrand Primary Wire 
that is easier to install, Auto-Lite Battery Cable 
with the new anti-corrode Power-Line Terminal. 
Auto-Lite Cable Products are original factory 
equipment on leading makes of tractors, trucks 
and farm equipment. 


AGRICULTURAL ENGINEERING * NOVEMBER * 1955 


Stat bint. = 
Flea eae 2 
Ete aia are 
ee a aan 
‘a, ; ciupheg | “7 
ig + 4 <4 ths 
hi - 4 3 - 3 eee 
ena > ee) 
& ‘ re ys" Nie 
ae J ae tee 
go mae yo AYE A Se 
Bena PORT 2 ae 
ae ' prs ae 
e & \ a. 
fe ee ee 7 
+e ats a a oe 
oe ee A 
* is a ke 
Pp iek ian ” SS. ee epee 
‘ge ; wt ee itera tea aes 
a sh Fetes’ Seth jae sea 
ee fe : Sgr ae jaa ie 
Gres. ; aay =~ These: ., ee 
ex apd OS a SE A. 7 dees 
ee g ae we tae: vey a Fee Ty 
Ay Ye p eae. 
S . iy rei io} tae ‘f =e 
wes SS a ae 
Wie ssid ee ho eae 2 ae io oe 
Bear oe ae 2 F ha see 
Se ie Sis te: gl al gr ba eae 
ep Sf a . ORR 
x iat a4 pe eee peste 
: ve pe ae - ea 
= Me (es ‘ 1 Sneoee Silke: 
7 a A f= eS ee age wp eat aE ae aca nae ome er 
ei -@ ‘ eee ee anes 3 , a Se BE ee ca Sa. Soe i come ee 
9 oe pe ao ni id ca MEO ae Gee. “ane 
a ; ese: a i a Real wie in hehe Ee 
oh eee ie a a fo Mea Gatage cern ee = 
me Sie ; 1 Nate Nt, r ae 3 oy, ee ie oa 
ae fa mee 2 . % . ; Fe, a 5 a 
re ; aoe 2 : ae a i ES 
Sart i fracas ; : ; x ee ee a mi gt 
ijteo. te - & a. 
n . ¢ Saar i an ; ¢ : ye ae A a. Ry 
ie 4 iz i : ; ; ti sp | : “a Ped 
2 PY Nae ; i ef y i Be i 5 pS re 
See 8 A: : : - z % or lea em: ee 
se. $ eS : : Fe : : i ee: 
ig ee Eh oe Be : t 2 : a : : Eas B 
epee r Eat, we ws : saan eo Ae tg 
om if <a eres hide - is ; : 4 i eee as oi a: Je 
3 ee Bae ea A ee ae vit x : ‘ ‘a a ‘2 ae aes 
“ine ae eee i- ere eM - Ki : : Pee! fae a ee ee 
Ne ee) if be ss 4 y 3 ; t§ : eae oe) ae 
te j ‘ ? ‘ a ae a ; iy ; S ; ‘a a % : 
<a * 2k Spa E my . Stic b ’& a : : Gi atic 5 ne : P Pag 
Aa th : eset 5. ‘ ati af - na x oe us Pian 
BAe ee we Rs . Ae "al epee a : eI SPR ie erate ne ee Bs %2 
PRN a sree ve ihe Seta Se yo ‘SB . aan sree? oe es ee Sota aE ee a ale i aa 
4 mS Q ” a ~ . : day Ae Sigh ed go Ai ies eee 7 
see ees “a eA age os Bf: 7 Ns a eae = ; 
Re NSN ie at, i ga See ee Ree rs ; eo oo See ee er | a 
Pasegee. ert Pe Sei Se ee vi eh oe 
1g Roser Cee a pte EM Ve , oa) ois 
et Co ae ; Ve I ie ae m este is OS 
ee is "gg a nee 
pe ~ Sa ee ee = he ye 
1S ee 4 8 eps SA ret i Gale ul 2 RR 
re Ne ote ‘ ¥ ; One econ eae ead 7 A es ad 
re Mose ee: . REED Wh ER § WF BS oFteR pe i . ee 
pee WRACTOR = aa ie am =a 
Tele ek a, oo BR Te zm Sa 
(eeu san > RAVIERY 24° 3 wee BLY Wi i 
; ye 7 ae AR Seater ret 7 1 Pes, Ue ——_ 7 $2 
Pears ~w Beit a, | a a = & 3 > Ee “4 (Sethe sae tal 
ji Bre = eo i S @ — ma J os saa? oF / ais he sha a 
1 ri aati tae 4 . @ See 2 &. ae eae oa Aye ." 4, eS 
Papas i : a, — 2 @ , sia j : *O oot - sea 
Pein es ie. 3 E ae Bip a Ge yy ee . > are 
| ice, eae des Bes, be teh iat its = ee PLA Gre , ee ee ASN > aes 
t x ss a. f: 3 ee hie) neg : ee cee «i a a Ye J .; a a 
Bas ye %. Meee oe ei —- geege. co eH 
atii a hie Ke ah Pan: ees ee ie 5 ) Tha ae ate aig 
>t 3 Cie ps9 tote” Pas we Z oe tf - re. ea oe [ope 
‘ oh eas iii 2 “i an +. We = .. - * 2 im . oes: 
mapa . aS FF. ge 4 aa TS. res ee 
jseat SMe pea: sia ME og , : Bc ee ga Ws) aii hay ge 
ee oe ea cl FS Se Te cS ee 
Lg Se Pee s ai tema ae £ a Bee herent a % + ans 
BR | Ss - | ie j y - os , ae ee 
ee oe Sr Oe ee RR aie _=@ _ Te lle aa Bas 
eof rs ice ee eS eile yh ae y j “a oe a ey Rie ee eee 
Leia : ies ee os) Ps tee a oe, Ge | 4 gen eee 
ac aa eh ee ae 
As 7 4 y — ee a ney a 
5 Gaae : f \ a | § 7h aN ik Y A Re) ae 
el the y i | pee a ey a é 1 q Tae 
oie d Sar = iA S F : ; a) 
pwns Shy & { a 
fi aes A & j ie | 
“ L en A wr; A a. i ee 
ve aed =: Ce 4 Ae cae a 
Coe Pp in B® wWne v4 gee 
‘oe as a . 2 a bs j Be Raat 
¥ Fi ‘ el a q ths 
| ws 
i a aie 
© are Pasa 
hs ee. 
: a aa 
om Beene 
Nae = Pos 
ae. ae: 
Be et. 
eras : 5 Beas 
Se eae 
ae 710 8 2 
4 sli cee 
DY ee os 
etre: ee 
Baro SY : oe 
i ere “ia 
a: aie i Sc RRS: = le SRNR MY 2. See ee | uneeneeegeeete ere at a all ee Meee Sa a Ui eala cise ak. ile So 
© ue a ll alee isl ha Rae ity oa co > a aR a Me CS et rr ir “<0. Cama GE 7 SMe i) So Pei OER SY 2) es eg = 
1 Se ea Pe rity ¢REORE Ee PRREBES, ee SP Peeing | ae meee sus : es, LAM ee ae eee a 
ere aS iat: ie ie Be glee een. | See beecaieeee ad Es ema eae eS ae 
eg ee ee eer ee” ee ie co aie me : 
ers So | i NN eae 2 = 5 CS SS ee ee eee ae a ae 
Rate eee Ae Aa et litter al allllD ae 
ay So ee 


AUTO-LITE 
ELECTRICAL SYSTEMS 


Coils, distributors, generators, 
starting motors, voltage regu- 
lators, and all other important 
parts of the electrical system 
are engineered by Auto-Lite 
to fit together and work to- 
gether as a perfect team. 
Quality tested for unfailing 
dependability. Original fac- 
tory equipment on many makes 
of cars, trucks and tractors. 


ELL the brand that farmers know .. . sell Auto-Lite. 
Millions of Auto-Lite original factory-equipped cars, 
trucks and tractors are impressive proof of the quality 
and dependability of Auto-Lite electrical equipment. 
Today, Auto-Lite is the world’s largest independent manu- 
facturer of automotive electrical equipment. Look at the 
famous names of farm equipment manufacturers at the 
right who use one or more Auto-Lite products . . . and 
you’ll know why “You’re always right with Auto-Lite.” 


THE ELECTRIC AUTO-LITE COMPANY 
Toledo 1, Ohio Toronto, Ontario 


Lit 
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PT ODP PTL ceCeeeeeerearay ll, 


ONE OR MORE AUTO-LITE 


ELECTRICAL UNITS ARE USED 


ON FARM EQUIPMENT 
MANUFACTURED BY 


Allis-Chalmers 
Earthmaster 
Centaur 


International 
Harvester 


Massey-Harris 


Dealers 


American Terratrac 
John Deere 
Gleaner 


Food Machinery 
Corporation 


Harris 

Willys 
Cockshutt 

Long 

Fate Root Heath 
Sheppard 
Custom 

Oliver 

J. 1. Case 
Intercontinental 
Love 
Minneapolis-Moline 


Ferguson 
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Farm 
Equipment Builders 
of High Reputation— 
Select Rolier Chain 


of Quality, too..... 
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Above: On this John Deere Corn Picker, %-in. 
pitch Diamond Roller Chain is used for main 
power drives and for the two main conveyor 
drives. 
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At Left: Diamond Roller Chains help add to long- 
life high-output operation of the John Deere Beet 
Harvester. Standard and Extended Pitch Roller 
Chains serve this equipment. 


DIAMOND ROLLER CHAINS 
Add Dependability of Operation ! 


@ Like modern and efficient machinery of industry,—econ- 
- omy of operation, high output and long-life dependability 
are essential requirements of agricultural machinery today. 
Diamond Roller Chain uniform quality and ability to stay 
on the job are widely recognized by both builders and users 
of fine farm equipment. 


The selection of Diamond Roller Chain is good evidence 
of sound engineering and rugged quality of the equipment 
on which used. 


DIAMOND CHAIN COMPANY, Inc. 
Where High Quality is Traditional 


Dept. 616, 402 Kentucky Ave., Indianapolis 7, Indiana 


3 Ps tae oe. 
ot | reer tl Offices and Distributors in All Principal Cities 


tl Last 
Above: The cross drive and the drives for the upper beater 
: and widespread are both Diamond Roller Chain,—the latter, 
eas extended pitch type. Late model John Deere power-driven 
: Spreader. 
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xi -AETNA ADAPTER BEARING 


A Complete, Single-Package Ball Bearing 
Unit That Brings Low-Cost, Anti-Friction 

Efficiency Within The Range Of All Light- 
Duty Slow-Speed Equipment 


You're looking at the better BUD- 
GET bearing .. . the new Aetna AG- 
Series Adapter Bearing . . . keyed to 
the cost problems of light-duty slow- 
speed equipment designers. 


In this one thrifty package you get 
a complete, compact, easy-to-install 
ball bearing unit . . . adaptable to an 
amazing variety of machine and equip- 
ment applications. It can be mounted 
wherever shafts can be supported . . . 
on sheet metal or any other economi- 
cal, semi-rigid structural members. 
Pre-lubricated and uniquely sealed it 
assures long, dependable, trouble-free 
operation with minimum servicing. 


Check and compare the Aetna 
Adapter Bearing features below. 
Chances are you could write this unit 
into YOUR specs with attractive cost- 
reducing product-improving results. 
Mail coupon today! 


PATENT 
PENDING 


SAVES MONEY 
SAVES TIME 
SAVES SPACE 


{ ji 
BALL BEARINGS 
ROLLER BEARINGS 


MISCELLANEOUS 
Name 
PARTS Company 
Address 


FEWER PARTS e Simplified, com- 
pact, space-saving design. Flange 
and outer bearing race—ALL-IN- 
ONE. Full ball complement. No 
retainer. 


EASY MOUNTING e Package con- 
struction—needs no _pre-installa- 
tion adjustments, fitting or reas- 
sembly. Eccentric locking collar 
for easy, quick mounting without 
auxiliary positioning devices, 
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without shaft shouldering or 
machining. 

PRE-LUBRICATED e@ Generous, fac- 
tory-packed lubricant chamber 
assures maximum life and operat- 
ing efficiency, minimum servicing. 


EXCLUSIVE SEALS e Dirt-proof, 
leak-proof, one-piece Buna-N seals 
(of Aetna-originated design) are 
self-contouring, free-running, self- 
aligning, corrosion and rust-free; 


provide positive contact under all 
conditions of misalignment. 


SELF-ALIGNING e Compensates for 
shaft or structural member deflec- 
tions and misalignment. Takes 
radial, thrust or combined loads. 


RUGGED DURABILITY e Inner and 
outer races case hardened for high 
fatigue and shock load resistance. 
Heavy gauge pressed steel housing. 


OTHER AETNA LOW-COST BEARING UNITS 


Sprocket Dise 
Idler Harrow 
Unit Unit 


AETNA BALL AND ROLLER BEARING CO. 
Div, of Furkersburg-Aetna Corp. © 4600 Schubert Ave ¢ Chicago 39, ill, 
Please send bulletin 5678 detailing your new line of low-cost 


mounted bali bearing units. 


A iciciininniatiinianismieyniinimniinnaail 


DOR iierssisssiinnsrtenantiacsitnncieaiiiailay 


713 


h a ee ee ee ke came 2 4 e 
seston A Sf: ee ee ea se Sees an # j " : uae 
at 
enbest: 
reas 
ae ~ | : ‘ 
: 
Binet ¥ q 
8 ¥ r a 
ere £ , 
eee 
ae - : eo 
ae (i 
aes i 
ue 
4 : 
a. 
oy pi 
ee 1 
ae is @ 
ae : | . 
a>, ; ; 
ake | fy i : 
me : oa 
; i i P ft 
i ee _ | is 
a ia 4 
ee } 
a me e 
ae ~. & 
<3 ae ee ol j, + 
a a Fs 
ag c wit . ei “it 
oe 4 pe ; 
pig ha 2A ~. Wana 
es ol got ae _ es 
ec SRO se ieee ba = “S 
a OR neg EI, =m 
ie i ys ee i Ee ~_ 
y te i. ye a = oo Rese ear Ciemng — vsti * a ¥ 
Oper | 2 | de La eee << ; 
ae fi reel me «x , at sia t 
Sich ae se . — 4 j = 5 FB 4 wet Ei 
cee a : — f{ @ @ire a . - 
oa Be , . ery a j . 
Coie i SS Red f ee AES al " ad SY q : 
os ed haat a Si a At eine A ( — * 
io ae oe eo oe 7 ee. . 
Cee ee cee ok q ry 
ao ae . St q En 
aS he < s Ro ae ais 4 ial : 
a Oe > a ae L Peas ie £ 
ie sa : OO ge A ee ee hs, ay 
ee a an. Gee erie se 
gies x a a. Ane , Se s _ he ° 
ae f ! fee. 2 ny \~ “ies o a. " 1 
ys ee ok ba SO 4 . ‘ 3 
a “ty: - , ees + pth, © Vay .. ~ 
oe ee bo ea cy oo ny 
aia tae o § 3 ££ oa al f 
se mae | 
cae ren way te ; : 7 
woes 3 . A “pe 
Bee a ; ~ ey s 
oe | Fe 3 
ee q 
ae \ : : 4 i 
ae x ; 4 
Pee e ; 
i Te ; : 
2 a KY b 5 
cf 2 hy 
a Be i 
ee 
ie 
Tare PO 
ze th 
Ei bes 
Pays 
iy A: 
cnt # 
te Be Re i N 
or ae 
a 
a eee) } 
‘eae ; 
oo ae é j 
fae MNES ial ae eae foe —— j 
aie Pe ‘ 
is oe oe , 7 (gar 
Ge | & ~ 
ae ee) 4 rn .: 
Lee ee , 
“oon td t _— 
aa mete] ; 
Ad a XK wy Ge” 
ves 4 
oh) : 
eka, 
Sige! 
BY 
es 
pe es —_—__ 
Pere: 
eae & é 4 
RG , 
a Pine 
1 eee | | 
i 
i i, , — Qi 5 ee. i ; 2 
Sais wes CS ee a ey ok eta eas 2 2s E Spree eee ‘ Sie i i P wehiy - . 
tae Aeaiele UE TD EE EE a ore gO oe rater 70, Cag ta Mere 2 3 or, eae 
eee ee ee ae a eecit oe ee ae eee Ripe me eas ee : 
eee : Ey To egy ate pie | Stier a aa 5 > Say 9 oc iain ee OR edi. es 5 f ; 
Ses es Ne eT On aL ak ak re : ; 


RUN FOR MORE THAN 1,600 CONTINUOUS HOURS! In Wil- 
liamsport, Pa., this C2-90 was test-run in an actual pumping 
application for more than 1,600 hours continuously, without 
overhaul or any service except gas and oil. The engine is still 
in active service as a demonstrator. 
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NDUSTRIAL ENG 


Designed specifically 
to solve farm 
industry problems: 


New! Reserve Power—C2-90’s full power rating 
provides a ready reserve for small combines, hay 
balers, harvesters, row crop sprayers, irrigation 
pump units, portable sprinklers, etc. 


New! Long Life—the C2-90 is a ruggedly built 
engine designed to outlast any other engine on 
the market. 


New! Cooling Design—to avoid overheating that 
comes with dust and. chaff conditions, the C2-90 
provides improved cooling surfaces, a cooling fan 
that operates through entire speed range, and 
rotating shaft screens which toss away chaff by 
centrifugal force. 


New! All-Weather Performance—C2-90 ad- 
vanced air-cooled design performs in extremes 
of heat and cold. 


In addition, this short stroke, oversquare engine 
has the advantage of modern high-speed oper- 
ating ranges. 


Specifically designed farm equipment accessories are 
available: gear-driven hydraulic pump; rotating 
shaft screens; front end power take off; various 
power take off adaptions, i.e., pulley drives, etc. 
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Rated 30 h.p.! Delivers 30 h.p.! 


The C2-90 is the result of a quarter century of aircraft experience .. . 
built to the same high standards that have made Lycoming a 

top name in engines for aircraft—which demand absolute dependability. 
That is why the C2-90 does just what we say it will do—works at 

full power under the most rugged conditions. So why buy an engine 
you have to de-rate (up to 50% for continual-duty service) ? Here 

is an engine which continually delivers full power! 


For more details write to Sales Engineering, Industrial Engines, Lycoming Division of AVCO, Williamsport, Pa. 


LOOK TO 
| SOON TO COME! New opposed twins, opposed ‘ Lyc O mM i n g 
| 4's and V-4’s for all applications up to 75 h.p. _pivision or( ACO) DEFENSE AND INDUSTRIAL PRODUCTS 


* 


LYCOMING * AVCO ADVANCED DEVELOPMENT * CROSLEY 


POWER PLANTS + ELECTRONICS * AIR-FRAME COMPONENTS * PRECISION PARTS 
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rW| EAFNIR TRI-PLY-SEAL 
(CW: BALL BEARINGS = gr 


for application on 


DISC IMPLEMENTS 


Balanced design throughout 


ly integral seal: 


lubricated at factory 


, 


Extra wide construction 


The outstanding feature of this new Fafnir development is its tri-ply, 
integral sealing. Effective retention of lubricant and protection against 


contaminants have been proved by destructive tests at the factory and in Fafnir Tri-Ply Integral Seals . . . un- 
” . = = equalled protection for ball bearings 
the field. Test bearings have been in continuous operation for over 2500 in Disc Implements 


hours in a cement dust box without any signs of failure. Variations in 
the standard type of Fafnir Tri-Ply-Seal Ball Bearings may be obtained 
to meet special housing requirements. Additional details including 
dimensions are available in a new bulletin. Write The Fafnir Bearing 
Company, New Britain, Connecticut. 


FAFNIR 


Typical application of a 


QS 


BALL BEARINGS Fafnir Tri-Ply-Seal Ball - 
Bearing . . . advantages : 
include greatly simpli- ‘ 

(Sed a oe design; no 
- adjustments; no re- 
MOST COMPLETE ((@jj LINE IN AMERICA lubrication and, in some I 
4%, cases, fewer bearings. ' 
q 
E 
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© When Tractor Hydraulic System 3 


"= "VWIICKERS, 


| 
PUMP WITH | 
FIXED TEETH = 


acacia. wr ti 


| | 
Balanced Vane Type Pump reid | 
Under the very best conditions, cold weather puts a strain on starting 2 ! 
‘equipment. Every part of the engine is stiffer, and the cold seriously | 1 
decreases the power of the starting battery. If the hydraulic system has 
a pump with fixed teeth or lobes, this starting load may be seriously | 
increased above normal. ‘ { VICKERS VANE PUMP | 
Vickers Balanced Vane Type Pumps start at practically no load. At rest j STARTING 1, | 
and at normal starting speeds, the sliding vanes are retracted ... only : SAK AWAY FoROUE 
after the engine fires do the vanes extend and pumping begins. As a ' ; Pa Re ee te es 
result, cold weather starting is much easier when a Vickers Vane Type ~ sie eee aes Ped eps ode 
engiedpunne Curves based on comparative tests of a Vickers Vane Type 
Get in touch with the nearest Vickers office for full information. Pump and an equal capacity pump with fixed teeth. Oil used 


in both was SAE 10W premium grade. 


(Left) Schematic diagram of Vickers Balanced 
Vane Type Pump showing how sliding vanes 
are retracted at normal engine cranking speeds. 
No oil is pumped and there is practically no 
starting load. 


Vickers Balanced Vane 
Type Pumps for mobile 
equipment are available 
in five basic sizes, 15 
: normal delivery 

ie.  ‘fatings and a 
Ae) Varicty of mount- 
J ings. Ask for new 

Catalog M-5101. 


(Right) Similar diagram of Vickers pump 
showing how pump vanes are extended when 
engine is running. Pumping then begins and 
continues at all engine speeds. 


6628 
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SVICKERS INCORPORATED — 


DIVISION OF SPERRY RAND CORPORATION ‘ 
1576 OAKMAN BLVD. ° DETROIT 32, MICH. 


Application Engineering Offices: » ATLANTA » CHICAGO « CINCINNATI « CLEVELAND « DETROIT « HOUSTON « LOS ANGELES AREA (EI Segundo) « MINNEAPOLIS « NEW YORK 
AREA (Summit, N.J.) ¢ PHILADELPHIA AREA (Media) « PITTSBURGH AREA (Mi. Lebanon) « PORTLAND, ORE. « ROCHESTER » ROCKFORD « SAN FRANCISCO AREA (Berkeley) 
SEATTLE « ST. LOUIS e TULSA « WASHINGTON + WORCESTER « IN CANADA: Vickers-Sperry of Canada, Ltd., Toronto 
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SEALMASTER'S Arclcve 


combination of features 
put added sales power 
into the products you sell! 


One of the most significant trends in the 
farm field during the past year has been the 
increasing demand for quality in farm ma- 
chinery. Initial purchasing price is of impor- 
Write for your copy of tance to the farmer but operational expense 
SEALMASTER Catalog 454. over the long haul is the big thing. The 
machinery market is competitive and the 
farmer has become a careful buyer. He's 
interested in a piece of machinery that will 
give him top performance and eliminate 
costly hours of maintenance. No compo- 
nent you build into your product will mean 
more to its efficient performance than the 
bearing units carrying the load. Insist on 
SEALMASTER and be sure! 


SEALMASTER BEARINGS 
A Division of STEPHENS-ADAMSON MFG. CO. 
69 Kidgeway Ave., Aurora, Iil. 
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Have you avoided welded steel tubing in designing your 
farm equipment because you couldn't get the rust protec- 
tion of a zinc coating? Now you can obtain Armco Steel 
Tubing made of ZiNcGRiP, the special zinc-coated steel 
that provides unbroken rust protection. 

Armco ZINCGRIP Tubing is made from ZINCGRIP strip by 
the electric resistance welding process. Before emerging 
from the tube welding machine, the welding flash is planed 
from the tube and the zinc coating at the seam is replaced 
on the outside by a special metallizing process. The loca- 
tion of the welded and recoated seam can be found only 
by careful inspection—it’s that smooth. 


Available in Many Shapes. This zinc-coated tubing gives 
you an opportunity to make full use of the advantages of 
tubular parts in all kinds of farm equipment. It is supplied 
in rounds, squares, rectangular shapes, hexagons, octa- 
gons and special shapes, all with unbroken zinc coatings. 

Rounds are produced in outside diameters from %-inch 


through 3 inches, and in wall thicknesses of 20 gage 
through 12 gage, depending on size. 

Just fill in the coupon for complete information on Armco 
ZINCGRIP Tubing. 
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ARMCO STEEL CORPORATION 
1305 Curtis Street, Middletown, Ohio 


Send me complete information on Armco ZiINCGRIP Tubing. 
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The 
Compared with older drive mechanisms, the Poe 
modern p.t.o. powered manure spreader pro- 
vides easier operator control, for more even 
spread of volume desired at various speeds. 
And in designing these up-to-date spreaders, each ere rar 
implement builder logically specified Blood 
Brothers Universal Joints and Drive Lines. 
As the “Standards of the Industry,” they as- 
sure the trouble-free, long-lasting service that ee 
farmers expect. itis 


FOR FARM IMPLEMENTS, MORE BLOOD 
BROTHERS UNIVERSAL JOINTS ARE USED 
THAN ALL OTHER MAKES COMBINED. 


also The Cobey Corp. (not shown), 
My 


BLOOD BROTHERS 
MACHINE DIVISION 


ROCKWELL SPRING AND AXLE COMPANY 
ALLEGAN, MICHIGAN 


1955 * NOVEMBER * AGRICULTURAL ENGINEERING 
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UNIVERSAL JOINTS 
AND DRIVE LINE 
ASSEMBLIES 


? -\ Modern manure spreaders 
ete 
ead are p.t.o. driven through 
g. Pig. « 
coon BLOOD BROTHER 
a ete ; 7,497 | HERS 
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Jointed Drive Lines 
for better control... 
& 
bie better distribution... 
Holland 
machine better crop returns... 
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FUEL I 


Faithful, economical performance of Diesels 
equipped with American Bosch Fuel Injection Sys- 
tems is backed by a world-wide fuel injection 
service organization . . . staffed with factory- 
trained technicians... using the latest and most 
efficient methods . . . working with highly special- 
ized equipment designed and built to American 
Bosch exacting standards. 


All this adds up to fast accurate repair work that 


DIESEL FUEL INJECTION SERVICE STATIONS 


Birmingham, 3 


Casa Grande 
Mesa 
Phoenix 


Tucson 
Yuma 


N. Little Rock 


Bakersfield 
Calexico 
Eureka 

Fresno 

Los Angeles 
Los Angeles, 21 
Oakland 
Oakland 
Sacramento 
Sacramento, 6 
Salinas 

San Bernardino 
San Diego 

San Francisco, 24 
South Gate 
Wilmington 


Denver, 3 
Hartford 
Washington 


Jacksonville 
Miami 
Miami, 36 
Orlando 
Tampa 


Atlanta, 3 
Cairo 


Blackfoot 
Boise 
Lewiston 
Twin Falls 


Chicago, 16 
Peoria 
Rock Island 


ALABAMA 
Birmingham Electric Battery Co........ Ave. B & 23rd St S. 


ARIZONA 


Diesel-Electric Service Co. . .202 E. Main St. 
Perkins Diesel Service. . 747 South Country Road 
Charlie C. Jones Battery & Electric Co. 

318-322 W. Jefferson St. 


Auto Plane Electrical Service. ......... 1037 South 6th Ave. 

Yuma Automotive Electric...................... 229 8th St. 
ARKANSAS 

Womack Bros. & Taylor................. 1219 E. Broadway 
CALIFORNIA 

Automotive Diesel & Electric Co., Inc. . 1017 30th St. 

Calexico Pump & Magneto Co.......... 115 East Third St. 

Gustafson Diesel & Electric.......... 5th & Commercial Sts. 

. . ,. Se .612 Divisadero St. 


Diesel Precision Company, Inc., 4847 Anaheim Telegraph Rd. 
Magneto Sales & Service Co., Inc....... 51 Towne Ave. 
Diesel Injection & Governor Serv., Inc... . ..985 Seventh St. 
Pimental & Son... . 401 Eighth Ave. 


Diesel Pump & Injector Service............... 414 16th St. 
ON SS 1116-22 15th St. 
Haag Diesel & Electric................. ..137 Abbott St. 
Diesel Injection Service.................... 932 Mill Street 
Electric Diesel & Equipment Co...... 1268 Kettner Boulevard 


2196 Palou Ave. 
5775 Meadow Road 
..218 N. Marine Ave. 


McKinley Corporation of California... . 
Diesel Fuel Injection Lab......... 
Diesel Control Corp............ 


COLORADO 
Central Auto Electric Company........ .1171 Lincoln St. 
CONNECTICUT 
W. J. Connell Co. of Hartford. ............. 85 Airport Road 


DISTRICT OF COLUMBIA 


Diesel & Ignition Service Inc...........925 Girard St., N. E. 


FLORIDA 
te ere 1021 Hogan St. 
Dade Diesel Company......... 3280 N. W. South River Drive 


Florida Diesel Service Co. .... 
Interstate Diesel Service...... 
Stuart Diesel Service......... 


GEORGIA 


Auto Electric & Magneto Co........ 
Grady Motors 


: .1930 N. Miami Ave. 
206 N. Orange Blossom Trai! 
Ve or 2109 4th Ave. 


477 Spring St., N. W. 
201-5th St., N. E. 


IDAHO 


Auto Parts Service Co............... ; 
Magneto & Diesel Supply Co..... ...... .2406 Main St. 
Osterman Diesel & Electric Co. ..1610 E. Main St. 
Diesel Pump & Injector Service 

West Madison Avenue at Ruman Lodge 


ILLINOIS 


Illinois Auto Electric Co. 
Automotive Ignition Co.. 
Lohse Automotive Service 


95 S. Broadway 


2011-37 So. Indiana Ave. 
.522 Franklin St. 
430 17th St. 


eee 


AUTHORIZED 
JECTION SERVICE 


saves time and money for owners of American 
Bosch-equipped Diesels. Cost-conscious operators 
appreciate American Bosch standards that assure 
them dependable performance and convenient fa- 
cilities for prompt, reliable servicing. 


To find the name of the authorized American 
Bosch fuel injection service station nearest you in 
the U.S.A. and Canada, check the directory below: 


SSA DE ROP OR Be 


Indianapolis, 4 
Mentone 
Valparaiso 


Cedar Rapids 
Des Moines 


Great Bend 
Grinnell 
Salina 
Wichita, 2 


Louisville 
Louisville 
Paducah 


Baton Rouge 
Bossier City 
Morgan City 
New Orleans 
New Orleans, 13 


Portland 
Portland, 5 


Baltimore, 1 
Baltimore 


Boston 
Boston, 64 
Boston, 10 
Fairhaven 
Springfield 


Detroit 
Lansing 


Hibbing 
Minneapolis 
Minneapolis, 2 


Jackson 


Kansas City, 8 
St. Louis, 23 
St. Louis, 3 


Billings 
Havre 


McCook 
Omaha, 2 


Newark, 2 
Trenton, 9 


So SR a Rt aR a a Ra a oa aR: 


INDIANA 
Gulling Auto Electric Inc. 
Smith Brothers Garage 
Diesel Service Company. 
IOWA 
Hogan’s Carburetor & Electric Co. 
Electrical Service & Sales Co...... 


KANSAS 


450 N. Capitol Ave. 
1015 East Lincolnway 


209 Seventh St., S. E. 
pS. 1313 Wainut St. 


co i rere 3810 West Tenth 
Grinnell Electric & Diese! Service Co. 

The Motor Service Company. . eee 8th & Pacific 
E. S. Cowie Electric Co................. 230 S. Topeka Ave. 


KENTUCKY 
Diesel injection Service. . 
Schaaf Auto Electric Co 
Story Electric & Battery Co........ 

LOUISIANA 
Womack Bros. Diesel Service ..... 
Vaughan Tractor & Auto Parts Co. 
Landry's Diesel Injector Service 
nk, ee 


Shelby at Mulberry St. 
Broadway at Jackson 
. .621 Jefferson Street 


. 3983 Airline Hgw. 
601 West First Street 
... 1009 Front Street 
1917 Jefferson Hgw. 


John M. Walton, Inc........... .1050 Carondelet St. 
MAINE 
Eastern Diesel Service Co 997 Congress St: 
Portland Tractor Co., Inc.................. 803 Forest Ave; 
MARYLAND 


Parks and Hull Automotive - 


..1033 Cathedral St; 
Stephen Seth & Co.. i 


.. 876 Park Ave, 


MASSACHUSETTS 
Boston Fuel Injection & Engine Service. .280 Northern Ave. 
W. J. Connell Company............. .210 Needham St. 
Wharf Machine & Electric Co., Inc... ..... Fish Pier Road 


; Hathaway. Braley Wharf 
. .833 Columbus Ave; 


Hathaway Machinery Co., Inc. 

C. A. Krohne & Sons....... 
MICHIGAN 

Knorr-Maynard, Inc.. 


.........5743 N. Woodward Ave; 
Diesel Equipment Sales & Service 


2520 S. Pennsylvania Ave; 


MINNESOTA 
Diesel Service Company. . ..... 1800 Third Ave., East 
Diesel Service Co. . K Senesa oes ...2509 E. Lake St. 
Reinhard Bros. Co., Inc................... 11 South 9th St; 
MISSISSIPPi 
Womack Brothers............. _....1305 South Gallatin Sts 
MISSOURI 


Electrical & Magneto Service Co. 
Diesel Fuel Injection Service Co. 
clectric Parts and Service Co. 


Beret 5 2538 Grand Ave, 
9331 So. Broadway 
2900 Washington Bivd, 


MONTANA 
Original Equipment, Inc......... 423 North Broadway 
Midwest Diesel Injection Sales & Service. . .901 Third Avenue 
NEBRASKA 
Automotive Sales & Service.............. 44 West “B”’ St. 
eer errerrrree 16th & Jones 
NEW JERSEY 
Tire Trading Company, Inc.................. 239 Halsey St. 


Steinert Diesel Injection Service . .Bell Ave. off Klockner Rd. 
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Brooklyn 
Buffalo, 8 
Hempstead, L. 1. 
Pelham Manor 
Rochester 

Troy 

Utica 

Woodside, 77 


Charlotte 
Raleigh 


Fargo 
Minot 
Williston 


Akron 
Cincinnati 
Cleveland, 14 
Columbus, 15 
Lisbon 


Oklahoma City, 2 
Tulsa 


Klamath Falls 
Pendleton 
Portiand, 14 
Roseburg 


Harrisburg 
Hazleton 
Mt. Carmel 
Philadelphia 
Philadelphia 
Phillipsburg 
Pittsburgh, 6 


Charleston 


Columbia 


Lemmon 
Rapid City 
Sioux Falls 


Knoxville, 15 
Memphis, 4 
Nashville 


Dallas, 1 

El Paso 
Houston, 1 
Houston 
Houston 
Odessa 
Pampa 

San Antonio 
San Antonio 
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Keeps Diesels on the job 


asad everywhere 


$i ec ate asrte sacann aceprce 8 ts 


NEW YORK 
A & D Diesel Service, Inc.. 


st aek 145 — 2st St. 
Hettrich Electric Service... . 


. .1032 Ellicott St. 


A & D Diesel Service, inc...... . .887 Nassau Rd. 
Coretti-Gross, Inc.............. ....44 Secor Lane 
Union Carburetor & Injection Service........... 6 Pitkin St. 
Ehrlich Electric Service, inc................. 200 Fourth St. 


Stiefvater Electric Co., ‘Inc. . .... 320-322 Lafayette St. 
American Bosch Div. American Bosch Arma Corp. 

NORTH CAROLINA 34-21 Sé6th St. 
Carolina Rim & Wheel Co 301 East 8th St. 
i jection Sales & Service........ 3015 Hillsboro Road 


NORTH DAKOTA 


Northwestern Diesel Service Co.............. 2800 Front St. 

Diesel Service Company................1521 2nd St., S.W. 

IE EIN 50.05 sc cscecnancneses< 223 E. Broadway 
OHIO 

RE PIE 55s cncscsedscesdhace 200 Carroll St. 


Tri-State Distributing Corp............. 
The Cleveland Ignition Co.............. 
Columbus Ignition Co. 
Lisbon Diesel & Supply Co., Inc 


Broadway at Eighth 
1301 Superior Ave. 
...211 Neilston St. 
. 234 East Washington St. 


OKLAHOMA 
American Electric-Ignition Co............. 124 N. W. 8th St. 
Magneto Ignition Company ............... 701 West Sth St. 
OREGON 
Spoeciolized Service Co... ..... 2... cccccc cece 1434 Main St. 
Eds Magneto & Diesel Co............ S. W. 18th & Court St. 


Automotive Products, Inc.. 


1700 Southeast Grand Ave. 
Diesel Injection Service... 


. 2145 N. Stevens 


PENNSYLVANIA 
Penn Diesel Service Co..................... 100 Prince St. 
Penn Diesel Service Co.............. 27th & N. Church Sts. 


Gengler’s Diesel Service & Sales. . 
North American Diesel Injection Co.. 
Sullivan Brothers. ...... 
Keystone Diesel Inj. Service 
Automotive Ignition Co., Inc 
SOUTH CAROLINA 
Diesel Fuel Injection Service 
208 Savannah Hgwy., P. 0. Box 512 
Boney Diesel Works Co., Inc................ ‘Leesburg Road 
SOUTH DAKOTA 


re 2nd & Orange Sts. 

..2523 No. Howard St. 
.....1718 Fairmount Ave. 
Phillipsburg- Clearfield Hgw. 
6358-6364 Penn. Ave. 


See 15 First Ave. 
_ . ., ar 324 St. Joseph St. 
Reinhard Brothers Company................ 225 E. 11th St. 
TENNESSEE 
Diesel-Magneto Service Co.......... 1423 Island Home Ave. 
Automotive Elec. Service Co........ .. 982 Linden Ave. 
verre 400 N. First St. 
TEXAS 
Beard & Stone Electric Co., Inc........... 3909 Live Oak St. 


Reynolds Batt. & Mag. 801 Myrtle Ave. 
Beard & Stone Electric Co., Inc., 805 Polk Ave., P.O. Box 1717 
Diesel Pump & Injector Service... . 6532 Navigation Bivd. 
Magneto & Diesel Injector Service... .6931 i Bivd. 
Electric Service & Supply.......... .P. 0. Box 1417 
Radcliff Bros. Elec. Co. “519 S. Cuyler St. 
S. X. Callahan. . 425 N. Flores St. 
Womack Bros. 123 Carolina St. 
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Salt Lake City 
Salt Lake City 


Norfolk 
Richmond 
Salem 


Seattle 
Spokane 
Spokane 
Walla Walla 
Yakima 


Charleston 
Milwaukee, 2 
Casper 


Anchorage 


Juneau 


Calgary 
Edmonton 
Fredericton 


London 
Montreal 
Montreal 
Quebec 


Regina 
St. John's 
(Newfoundland) 

Saskatoon 
Toronto 
Toronto 
Vancouver 
Vancouver 
Vancouver 
Vancouver 
Winnipeg 


Honolulu 
Honolulu 


San Juan 


eta. spot 


... anywhere 
AMERICAN BOSCH 


Springfield 7, Massachusetts 


Division of American Bosch Arma Corporation 


ec ON 


UTAH 


Diesel Electric Service & Supply Co..... .60 East 13th Street 


Midwest Service & Supply Co............. 1333 S. Main St. 
VIRGINIA 
Diesel Injection Sales and Service............ 808 Union St. 


C. H. Woodward Electric Co., Inc. . 
Diesel Injection Sales & Service... 


WASHINGTON 
Seattle Injector & Electric Co............ 
Spokane Diesel & Electric Co. . 
Sunset Electric Co............ 
Walla Walla Motor Supply, Inc 
Diesel & Electric Service Co... 


WEST VIRGINIA 


..709 W. Broad St. 
814 E. 8th St. 


.2706 Second Ave. 
...104 E. Pacific Ave. 
North 703 Division St. 
..128 E. Alder St. 
1506 So. First St. 


Mountain Service.............. «+e+..-6414 McCorkle Ave. 
WISCONSIN 
Wisconsin Magneto Company............. 918 N. Broadway 
WYOMING ' 
Cotter Battery & Electric Company........... 402 E. 2nd St. 
ALASKA 


Automotive Diesel Electric Supply & Overhaul 


2424 E. 5th Ave. 


WS I oo 5 5s in isivcc cosscccecss 199 2nd Ave, 


CANADA 


IIE coh s eet encaccbacdes's 131 — 1lth Ave., W. 
Smith Battery & Auto Electric........... 10125 — 105th St. 
Stairs Bros. Fuel Injection Service Station 

493 Northumberland St. 


Universal Ignition & Battery Ltd. 324 York St. 


International Electric Co., Ltd... 1037 Bleury St. 
Northam Equipment, Ltd....... 4135 Rouen St. 
Quebec Gas & Diesel Engines, Ltd. 

145-147 rue Prince Edouard 


Electric Motor Service 1734 Broad St. 


A. H. Murray & Co., Ltd. 
Rensbort Giectris, G08... ....cccceaes 114-116 Ave. A, North 
.6 Spadina Ave. 
1009 Bay St. 
627 Bidwell St. 
775 Homer St. 
..1955 Columbia St. 
.... 1660 Station St. 
. 237-241 Fort St. 


Fred Holmes Fuel ini Sales & Service Ltd. . 
Jeffree & Jeffree, Ltd. 
MacFarlane & Co., Ltd. 

Vivian Diesels & Munitions, Ltd... 
Brown & Murray, Ltd........... 


HAWAII 
Honolulu lron Works Company............ 
Todoki Machine & Marine Works 
PUERTO RICO 


General Farm Equipment Co. 
742 Las Palmas Ave., Stop 12, Miramar 


28 No. Queen St. 
Seo let-ea 810 Halekauwila St. 


(List of foreign service stations available on request) 


aaa 


BOGE ES CERES CEE, 


ee 


ES 


PERS Rae Ei Tithe Se AEDT 


“ie ERA cama a Bone 


LS ETT LOOSEN SOIL ONE CIE «i a ea EE NIE 


a ee — ; 7 
‘ — aoa eS Li 
‘a rg 
ae haps 
he ae kc 
cce eee SA ce 

| , 
oe | a. 
re 
ee 

a 
oa 

“4 
4 GERIC 

ee : ey 
a | i, a 
bgt oe) yay eee 
= os Dn a a ae NN a GR ee ee ~ 
Sats es — —— Se as eee aie ERE RE EE ONE I CEE Te a i ‘ 
ee , 

soa ; t : 
7 | 
" _ ee 
# isl i | a ee 
iat Be: : a ee | 
es P| a 
| | ; | | | 
ee ‘ i 
ae 38 § ‘ 
ug ae, 

yo a ll 

y ENE i ; : 

ot ee ae 

a - | 

ey ‘Samper oprah ee ee y ; 
a 

oe 

Be | Se on 

< oe 

iF | 
ce 5 

ae 

tere F fteaiaose | i. 2 a 4 z Ret sie: emer Ono) eae, Neer, FON me ee Ee ota Wee re ae ° ea j ahs! 
Cp lth MMMM ee ee - we fs 
——w Rit.) eee ee a. St ey — ; : J a AS es a) Se Ea 


7 oo 


be 


ha: 


tt rhs HER ZB bee “sii = > : 
7, Eee eae a ie ee . J - gee os a po 
it es ls ~ «+ ane 


John Deere Disc Harrow, wheel-type Model “RW’’, equipped with Ingersoll Discs. 


] 


You can’t buy the goodwill of your 
customers. You earn it—with good 
products, good service. And you 
hold it the same way. 

That’s why it’s simply good busi- 
ness to make sure your customers 
get original equipment quality when 
replacement parts are needed. 

When it comes to discs, always 
order direct from your implement 
manufacturer. He knows what discs 
are best for his tillage tools—the 
type, size and quality that will give 
your customers the most satisfac- 
tory service. 

Ingersoll supplies all leading 


Ingersoll Discs turning deep furrows on John Deere 
No. 803 Disc Plow. 


net, Or eee ee 


Kaer 


implement companies with original 
equipment and replacement discs. 
And the replacement discs duplicate 
the original discs in every detail. 
Made to the same specifications. 
Made from the same super-tough 
Ingersoll TEM-CROSS® steel —the 
steel that’s cross-rolled for greatest 
resistance to impact and fatigue, 
and specially heat-treated for extra 
toughness and resistance to abrasion. 

To be sure of this original equip- 
ment quality in the replacement 
discs you sell, order direct from 
your implement maker. 


Flexible John Deere Surflex Tiller and Ingersoll Discs 
assure uniform penetration of ground. 


Ingersoll PRODUCTS DIVISION 


BORG-+-$WARNER €@s. 0 @ 2A SS 2. 
1000 W. 120th St., Chicago 43, Illinois 
SPECTALISTS 1% TILLAGE 


Inge ‘soll 
hat Treated 
Discs 


STEEL> WORLD'S LARGEST MANUFACTURER OF DISCS 
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T= draft requirements of a tillage implement can be 
reduced substantially by oscillation of the soil-working 
parts. This has been demonstrated in a series of ex- 
periments at the University of California's college of agri- 
culture at Davis. The agricultural engineering department 
of the college has been studying the effects of oscillation on 
the draft and power requirements of an experimental till- 
age implement similar to widely used subsoiling chisels. 

Early attempts by the authors to establish the effects of 
oscillation on the performance of tillage implements by 
using model techniques were not successful. The problem 
was complicated by many variables of machine and soil, em- 
phasizing a need for keeping the experimental work as 
simple as possible. 

To simplify field testing, the work was confined to a 
single mode of oscillation of a geometrically simple tillage 
blade (Fig. 1) resembling a subsoiling chisel. The experi- 
mental implement was tested in dry, hard soils somewhat 
like those encountered in subsoiling operations. 


Theory 


From fundamental theory, expressions were derived for 
the energy requirements of oscillating tillage implements as 
a function of conveniently 
measured system parameters. 
The theory involved is a sim- 
ple, straightforward applica- 
tion of mechanics. The deri- 
vation is so made that it does 
not limit the results to a par- 
ticular type of tillage imple- 
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Engineers reveal that oscillation of soil-working parts 
on tillage implements reduces draft and permits use 
of lighter tractors. Power not utilized by draft, 
because of traction limitations, is available through 
the tractor power take-off to oscillate soil-working 
parts of tillage implements. This in turn reduces draft 


ment or a particular soil type or condition. It is convenient, 
however, that the draft-vs-speed characteristic of the soil-and- 
implement combination be approximated by a straight line. 
Many investigators of tillage implements, e.g., McKib- 
ben and Reed (1),* have expressed their data on the draft 
of various kinds of plows as a power function of speed. 
The exponent chosen generally lies between 1 and 2; Mc- 
Kibben and Reed propose 1.5 for all kinds of plows. 


However, the exponent depends on many variables 
and tlierefore no rule can be given that will cover all 
cases exactly. The elements making up the draft of imple- 
ments range from forces independent of speed (friction, for 
example), to those (such as acceleration forces) that in- 
crease with the square of the 
speed. The limited accuracy 
of methods of measuring 
tillage forces does not warrant 
great precision in curve fitting 
unless prohibitive quantities 
of data are taken. In any such 
measurement it must be as- 
sumed that the soil has the 
same characteristics at all 
times and places in the test 
plot. Of course, this will be 
only approximately true. 

In view of the foregoing, 
the authors contend that the 
draft-speed characteristics of 
many tillage implements can 
be approximated by a straight 
line (power function with ex- 
ponent 1) with sufficient ac- 
curacy for a great many engi- 
neering purposes. This will 
be true particularly for imple- 
ments that do not transport, 
and hence do not accelerate, 
large quantities of soil; it will 


The experimental implement mounted on the tractor apply best when the range of 
(wheel removed for clarity) showing the strain-gage recording 
*Numbers in parentheses refer equipment (A, B, D), the crank-mounted strain gages (C), and 
the overhead electric motor drive sur the chisel 


speeds involved is not large. 
This assumption is substan- 
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Fig. 2 Straight-line draft-speed characteristic of the 
experimental chisel 


tiated for one type of implement in Fig. 2. The draft-vs- 
speed data shown were obtained with a non-oscillating 
chisel operating in a Yolo clay loam of 4.6 percent moisture 
content. These are represented reasonably well by the 
straight line shown. Similar straight-line results were ob- 
tained with this implement in other soils and at other 
depths. Thus, with reason, it may be assumed that this im- 
plement has a straight-line draft-speed characteristic with 


D=mV +6 
where D=average net draft, pounds 
V =forward velocity of plow, feet per second 
b=intercept, pounds 
m=dD/dV, pound-seconds per foot. 


If a pitman-driven mechanism is used to oscillate the 
plow fore and aft with approximately simple harmonic 
motion, the work integral Fdx can be evaluated easily be- 
tween suitable limits so as to yield expressions for the 
power consumption. 

To express the results of the derivation in a convenient 
and significant form it is useful to introduce several dimen- 
sionless parameters: 

K=V./or 

L=mor/b 

P,=average oscillating power/bor 

P=average total power/bor 

where »=angular velocity of pitman, radians per second 

r=eccentricity of crank, feet 

|’, =forward velocity of tractor, feet per second 

6, and #2=crank angles between which the plow moves 
backward, radians. 

When the maximum velocity of the implement (relative 
to the tractor) exceeds the tractor’s forward velocity, the 
plow will move backward with respect to the soil during 
some part of the cycle. The displacement curves are shown 
in Fig. 3. During this part of the cycle it is assumed that 
the implement does no work on the soil because it is travers- 
ing a previously tilled path. This assumption is not completely 
accurate, but the complications involved in corrective mathe- 
matics probably would not be warranted by sufficiently 
increased precision. Since some energy is expended during 
this part of the cycle, it is expected that the theory will yield 
power requirements that are somewhat too low. 

When these dimensionless parameters are introduced 
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Relative Values For K=0.05 


Displacement of 
implement relative 
to the Sround 


wee ee meme meme Velocity of 
implement. relative 


to the Sfound 


Displacement of 
Tractor relative 
to the Sround 


Displacement of 
mplement relotive 
to the tractor ~~ 


Degfees of Crank Rotation 


Fig. 3 Displacement curves for the oscillating subsoiler which show 
the regression of the implement relative to the ground during the 
part of the cycle §; to 62 


into the power expression, the following functions (curves 
plotted in Fig. 4) result: 
For K greater than one 
P=(1+KL)+(L/2) 
For K less than one 
P=[K (1+KL)+(L/2)]} [2r—62+sin “K] 
+ V1—K? [(3KL/2)+1} 
+(L/4) sin 2 62—(2KL+1) cos 62 


In most applications, it is expected that the value of the 
dimensionless characteristic L will be small compared to 1. 


THEORETICAL 
Power 


Parameter L is tre L*.20 
dimensionless soil 
cRaracteristic 
L= m pA 


”Toral power «6 


B And Dimensionless Power 


Oscillating ‘power =, 
K=¥L Dimensionless Velocity 


Fig. 4 Theoretical power curves for any oscillating tillage implement: 
which has a straight-line draft-vs-speed relationship under non-’ 
oscillating conditions 
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Fig.5 Experimental curve showing the large reduction in draft 
obtained with increased rates of implement oscillation (i.e., smaller 
values of K) 


This parameter (L) is dependent upon the characteristics of 
the particular soil and implement combination and must be 
obtained experimentally for each application. 

It should be pointed out that the assumption of a 
straight-line draft-speed characteristic is not essential to the 
implications of the results obtained in the derivation. For 
any power function with exponent greater than 1 the same 
general conclusions would apply, but the resulting mathe- 
matical complexity of the expressions would restrict their 
usefulness. 

The greatest reduction of draft is obtained by operat- 
ing at values of K less than 1, i.e., at implement oscillat- 
ing velocities that exceed the forward speed of the tractor. 
Fig. 5 points this out. With these conditions (K less than 
1 and L small compared to 1) important simplifications can 
be made in the power expressions, as follows: 


P P,/P=(02—61) /2 


P=K and 
These simplifications increase greatly the facility with which 
preliminary estimates can be made. The errors involved are 
negligible for most engineering purposes. 

It is to be noted that, as K approaches zero, an increas- 
ing proportion of the power transmitted to the soil comes 
from the oscillating system. This corresponds to the opera- 
tion of a jackhammer, where draft is much reduced by 
oscillation. 


Experiment 
To verify the theory, tests were devised to measure the 
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Fig. 7 Schematic diagram of the mechanical system for determining 
the average force on the blade by measuring the force at G. The 
dashpot J damps out vibrations 
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Fig.6 Experimental curve showing the large reduction in draft 
obtained with increased rates of implement oscillation (i.e., 
smaller values of K) 


draft and power requirements under both oscillating and | 


non-oscillating conditions. Two kinds of instrumentation 
were used. Results obtained with a mechanical system in 
1953 agreed well with those obtained with strain gages 
in 1954. 

The mechanical system used for measuring the average 
horizontal thrust on the blade is illustrated in Fig. 7. A ver- 
tical chisel standard, pivoted at its upper end (A), is con- 
nected to a pitman drive near the blade end (at the center of 
percussion) so that the blade and standard can be oscillated 
fore and aft at a controlled stroke and frequency. The addi- 
tional linkage comprises the system for determining the reac- 
tion at point A, (the center of rotation of blade and stand- 
ard) and, therefore, the force applied against the blade. 

The beam CDF is constrained from rotation about D by 
spring scale G. The scale’s spring, the dashpot J, and the 
massive beam comprise a mechanical low-pass filter such that 
the deflection of the spring scale is a measure of the average 
horizontal force applied against the blade. 

To control ground speed independently of frequency of 
oscillation the experimental tractor (which drove the pitman 
from its PTO) was towed behind another tractor. The two 
tractors were connected by a drawbar dynamometer of 
spring-scale type to measure draft, thus providing a check of 
the mechanical system. 

The strain-gage equipment was used to determine the 
average horizontal force against the chisel in two ways: 

The first was by means of a drawbar dynamometer be- 
tween the two tractors that consisted of a simple tensile 
member of tempered high-alloy steel to which were affixed 
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Fig. 8 The total power requirements are not much reduced by oscil- 
lation despite the large draft reduction so obtained 


727 


sis 
nk 


ar. 


ee ee en ae ee I Miler ast SR a hai eo) ee tek Pe | alee ein 7 y 3 } 
ie aaa (ae ail es gz tesee RRR SS ausdit ay, eames aca aie: at rf "Sage og ; F 
[Rg OS eee EM Se Sg RE NS Sag Ee Ee one oe ect LE Si oo mmm eee 2 “ * aya a 5 
Rete OM Fae oe” ot sy bai aie dls by: ey 2b RS ee s 3 fe : ; : i 
eee Se mamas fr 2S ee er Pag | 5 
4 arel <2 oY shine 2 ONG : ea i ; t : Cs, 
etre ateuet = Seer, i es eee ; : 
ieibers: i 
a 
oe 
Se. 
a c 
ica ° : 
cat ' 
a a 2 
Done ° ° 
eer ° ° aa 
he a 8 2 2 % 
ee ve * 
fied ° 
Si ee ° : 
< ~ Cn ° 
Q@ ° ° 
. ° ° 
a) °° ° ° ° re 
ae 80 ° 
Obie. & ee 
: ° ° 
ant “f° ° ee | 
Pe ay ° : 
et : 500 : 
ing ° é 
Page a 
eee | ‘ ‘t | 
eat re ; 
‘a a : 
re ae 
es, q 
se, ’ 
Ee 
et ‘ 
NS | 
> aa 
a 
fo: eae 
“Ss ' 
7? 7 
ea 8 
eo 
b bok | 
ae 
reg iD 
a 
ae ' 
= 
ae : 
a ! 
ey 
4 of | 
Se 
ne a 
wees Pd 
| J 
: 1 / 
a a } ° A 
| Not oscilla? ng _ 
: = scrlonnag 
7 oa . . 
¢ ‘ i 6 
Be " S7, eee | 
oe = | 
Pe = | ‘ 
es: 4 Belt. 
Bie pu { \ 5 
4 ah : a 
ce a ry, = 
es EE REE Ee a ee a AS 
| ; 
re. 
bree 
ie 
ee 
a ha 
Set 
Be: a 
oe t 
SO Ce ae a ed een One al Re gS RR Me Ce, eR eae re SA eee ea - FEM: hess " iy * jie 


3 


eet 
pe ea 


two active type C-3 strain gages. These gages were incor- 
porated into a conventional bridge circuit excited by the 
2000-cycle local oscillator of a Sanborn strain-gage ampli- 
fier. The output of the bridge was amplified suitably and 
rectified to drive a Sanborn recording galvanometer. Fig. 1 
shows the galvanometer (A) and amplifier (B), and the 
dynamotor (D) that supplied the instrument's current re- 
quirements. Within the limits of the galvanometer-amplifier 
combination, essentially flat to 60 cycles per second, the 
equipment recorded instantane us draft on a tape, for later 
graphical integration to determine average draft. 

The second method was by using a series of strain gages 
affixed to the chisel standard itself. These gages responded 
to the beam stress caused in the standard by the soil forces 
on the blade. The output of these gages was recorded by an 
amplifier-galvanometer channel identical with that described 
above. Thus a check was provided in much the same fashion 
as was done for the mechanical system. 


All four methods gave substantially the same results. 
The strain-gage drawbar dynamometer was the most con- 
venient to use in the field. 


Electrical means for calibration of the strain gages were 
incorporated in the amplifiers, but these were supplemented 
and checked frequently in the field by applying a known 
force to the system. 

Since instantaneous draft could be recorded on a tape, 
it was practicable to record draft for runs of several hundred 
feet, for subsequent averaging. This extended record un- 
doubtedly reduced the effect of local variations of soil 
characteristics and contributed to accuracy of measurement. 


To measure the power required to oscillate the chisel 
mechanism a calibrated variable-speed transmission and 
electric-motor combination was mounted on the experimen- 
tal tractor and belted to the pitman. This mechanism is 
shown in Fig. 1. Electric power was provided by a 60-kva 
diesel-driven alternator mounted on a trailer and towed 
behind the lead tractor. 

Applying the power calibration curves required that the 
angular velocity of the pitman crank be both known and 
constant. A large flywheel fitted to the crank assured uni- 
form angular velocity over the cycle. The average rpm of 
the crank was indicated continuously by means of an electric 
tachometer. 

Chisel depth was controlled by a rigidly connected link- 
age adjustable to desired depth. Many of the data were 
taken at the depth limit of 71 in. 

The chisel stroke could be changed by fitting another 
crank to the pitman. Most of the data were taken at strokes 
of 0.322 in and 0.645 in, which correspond to crank eccen- 
tricities of ¥% in and \% in respectively. 

The soils in which the data were taken were a Yolo 
silt loam of less than one percent moisture and a Yolo clay 
loam of 4.6 percent moisture—both dryweight basis. The 
latter soil had a density of 87 lb percu ft. The test plots 
were essentially level, barley-stubble fields. One of the fields 
was scraped flat and the other simply had the stubble 
burned off. 


Results 


The field work indicated that average net draft could be 
reduced greatly by oscillation of the experimental chisel. 
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Fig.9 A smooth curve through the experimental data lies near the 
theoretical curve and indicates the relatively close agreement between 
theory and experiment 


The decrease was slight for oscillation velocities that were 
less than the tractor speed. Figs. 5 and 6 show the rapid 
reduction in draft that occurs as the forward speed of the 
tractor is reduced in comparison with oscillating velocity. 
(This corresponds to small values of K.) Fig. 5 represents 
the data taken with strain-gage equipment; Fig. 6 shows the 
results obtained with the mechanical system for a different 
soil and depth. 

An important result of these experiments was that this 
reduction in draft was not accompanied by a large or sig- 
nificant reduction in the total power required to perform 
essentially the same tillage operation. Fig. 8 shows the 
power requirements under oscillating conditions contrasted 
with those for non-oscillating conditions. 


Discussion 

In Fig. 9 the drawbar power curve predicted by the 
theory is compared with the corresponding experimental 
points. Considering the probable experimental uncertainties 
inherent in tillage measurements, the data confirm the 
theory. A similarly close agreement exists between theory 
and data for other conditions, not shown here. The reduc- 
tion in drawbar power in the region of K values of less than 
1 is due to the increased transfer of power to the soil 
through the oscillatory system. 


Note (Fig. 5) that for K=0.25 the draft is reduced by 
oscillation to about one-third. At the same time the total 
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Fig. 10 This dimensionless plot clearly shows that the fraction of 
power contributed by the oscillating system increases rapidly as 
oscillation velocity increases, corresponding to smaller values of K 
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power requirements (Fig. 8) remain substantially constant. 
It had been hoped that there would be a substantial reduc- 
tion in total power requirements. Such does not appear to 
be the case. There remain two possible practical advantages 
of an oscillating implement:  , 

(a) Reduction in draft might enable a smaller tractor 
to employ the full power of its engine, even though it is in- 
capable of developing sufficient draft to do so without 
oscillating the implement. This would come about by virtue 
of the alternative means of transferring energy to the soil— 
by the oscillating system driven from the PTO. Correlative 
with this approach is the possibility of using trailed imple- 
ments with self-powered oscillating systems. These imple- 
ments might enable a small tractor to perform a tillage op- 
eration usually requiring a much larger tractor. The draft 
reduction obtained by oscillation might be applied advan- 
tageously to garden tractors, which are usually made heavier 
than necessary in order to provide the necessary traction. 
Here weight reduction is desirable for ease of handling. 

(b) The tillage performed with given power might be 
superior for oscillating equipment. The experiments gave a 
clear impression that oscillation produces much more frag- 
mentation of the soil than does non-oscillation. Whether 
this is beneficial is an extremely complex question that must 
be answered by practical experience in each specific situation. 

The first advantage above comes about because the maxi- 
mum draft of a wheel tractor under usual conditions of 
operation is limited by wheel slip rather than by engine 
power. Consequently it is possible to utilize such excess en- 
gine power for oscillation of the implement. To determine 
if a particular situation offers a potential advantage the case 
must be analyzed from the standpoint of maximum draft 
obtainable under the conditions of operation, and draft- 
speed characteristics of tractor and implement. 

Certain factors of interest to the designer have come to 
light in this study. The dimensionless velocity (K) is an 


important parameter of the system and one whose value 
should be small in comparison to 1. For a given tractor 
speed the value of K may be reduced by increasing either 
the crank throw or its angular velocity. The decrease is 
directly proportional to either alternative, but the inertia 
forces are proportional to the square of the angular velocity. 
As a consequence the designer probably will want to use a 
relatively longer stroke and a correspondingly lower 
frequency. 

When maximum energy transfer to the soil is the major 
design criterion, the value of K should be 0.7. This can be 
verified by referring to Fig. 4. Alternatively, if minimum 
draft is the criterion, the value of K should be as low as 
other design requirements permit (Figs. 5 and 6). 

It is of particular interest that none of the assumptions 
in the development of the theory are such as to limit the 
results to any particular implement or soil. Since the theory 
is well substantiated by the experimental work done with 
these particular soils and with this implement, it may well 
be that the theory has general and useful applicability. 
More work is needed to investigate this possibility. Other 
modes of vibration and greatly differing combinations of 
stroke and frequency that produce the same values of K 
should be investigated also. 
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Endurance Course for New Farm Machines 


O accomplish the three-fold purpose of (1) aiding 

development of new types of farm equipment, (2) 
evaluating performance of current models, and (3) com- 
paring equipment with competitive products, several farm 
equipment manufacturers are establishing what one com- 
pany calls an outdoor evaluation center for tractors and 
farm machinery. Such a center, opened recently at Birming- 
ham, Mich., by the Tractor and Implement Division, Ford 
Motor Co., provides for approximating for repetitive use, 
conditions likely to be found in the field, but which are not 
usually available in regular field tests. By using electronic 
equipment carried in a van which moves with the farm 
equipment while undergoing tests the performance of that 
equipment can be recorded for later evaluation. 

The center consists of four “torture” courses inside 
Y,-mile oval test track. These include an obstacle course, a 
“rumble” course simulating rutted fields, and two ‘‘pitch- 
and-twist’”’ courses. Obstacles in the cement-paved courses are 
movable and can be set to induce special vibration or strains 
in the equipment undergoing tests. Slots are provided in 
the pavement of each course so that different height and 
shape obstacles can be attached for a particular test, but can 
be relocated for another series of tests. 
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Other features include an impact testing device, sim- 
ulating a buried rock or other below-ground obstacle; a 
maypole to which driverless tractors can be moored and then 
set in motion; and a controlled-temperature holding room 
where stress-detecting coating can be ‘‘cured” before the 
implements enter the torture courses. 
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Engineering Developments in Watershed Programs 
Robert S. Calkins 


Member ASAE 


ANY city and suburban water companies, during 
periods when water supplies are short, forbid sprin- 
kling until after certain hours and only then when 

absolutely necessary. Yet, all too often, when the water 
situation approaches an acute stage, folks shrug their shoul- 
ders and pass it off. Cars are washed, pools filled, and lawns 
sprinkled during the emergency. It reminds one of the old 
saying that no one ever takes action until he is compelled 
to do so. 

Some folks think through a problem, realize that an ap- 
propriate action should be taken, and then act. Others 
wait until the pressure of public opinion or the passage of a 
law or ordinance forces them into doing what must be done. 
Many well-meaning citizens do not understand why a pri- 
vate profit-making water company should request them to 
go easy on the use of water. Until folks do understand fully, 
many engineering developments in watershed programs will 
be postponed. 

It is encouraging to know that here and there folks are 
aware of the problems and watershed programs are moving 
forward. In Salem, West Virginia, the local people actively 
are supporting the watershed program in the Salem Fork 
portion of Upper Ten Mile Creek. They have a compelling 
reason. They don’t like to have their business areas and their 
bottom lands flooded. Damage has been heavy there. 

Three key Salem Fork watershed residents represented 
their watershed association at a hearing before the West 
Virginia Public Service Commission. The hearing was held 
to find out whether the construction of a flood-water deten- 
tion dam should be approved. These people wanted the dam 
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Recent floods in the Northeast forcibly brought home 
lessons that some areas have been dragging their feet 
in the matter of providing adequate flood control dams 
to reduce flood damage. Many communities, however, 
are concerned and are doing something about it 


approved and did not hesitate to make their wishes known. 
What is more, they understood why the dam was needed and 
what its construction would do for the community. 

There was a bit of ingenuity used in the design of the 
first two dams for control of floodwater in that watershed. 
It was desirable to use a drop-inlet-pipe spillway and an 
earth-fill dam on this particular site. To permit ease of in- 
spection and maintenance, it was desirable to use 24-in pipe. 
Requirements of the state and of the U. S. Soil Conservation 
Service were such that this principal spillway had to take 
care of a 100-year-frequency flood. The 50-cfs discharge 
from the 24-in pipe was slightly greater than the capacity of 
the natural channel below the dam. This problem was 
solved by providing two inlets to the principal spillway. A 
low-stage inlet was installed with 12-in-diam opening in 
the reinforced concrete riser. This opening will pass all of 
a 5-year-frequency flood with a maximum discharge of only 
10 cfs. The reservoir will store water temporarily so that 
this low release rate is possible. 

Now it is assured that the channel in the valley that 
overflowed annually or oftener will not overflow unless a 
5-year-frequency flood is exceeded. The difference in peak 
flow and volume between a 100-year-frequency flood and a 
5-year-frequency flood is carried by the 24-in pipe. An emer- 
gency spillway is provided to pass a 100-year-frequency 
flood just in case the principal spillway becomes plugged. 

These emergency spillways are being designed today quite 
differently from the way they were designed in the northeast 


Fig. 1 (Left) Construction operations of Mason Dam, a flood-detention dam constructed in a watershed project near Salem, W. Va. ¢ 
Fig. 2 (Right) Completed Mason Dam with the two-stage inlet illustrated 
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Fig. 3 Plan view of typical earth spillway 


only a few years ago. At one time these emergency spillways, 
which are channels cut into undisturbed ground, were con- 
sidered as broad-crested weirs. Their capacity was deter- 
mined by an appropriate weir formula. Today, they are 
designed as open channels and more often than not a control 
section is constructed in them so that the hydraulic charac- 
teristics can be determined accurately. This control section 
is placed at the elevation where the first 100-year-frequency— 
or other desired frequency—flood crests. It is level across 
the width of the spillway and for a length of 20 ft or more 
along the center line of the spillway. 

An approach channel with a rather flat but definite slope 
—usually 3 percent—is constructed to guide the flow to the 
control section. The approach channel often is curved to a 
considerable extent to facilitate getting water from the 
reservoir area to the control section. The exit channel is 
straight in alignment for as long a distance as possible. It 
is built so that the slope of the exit channel equals or exceeds 
critical slopes for all significant flows through the spillway. 
The length of the exit channel, X, Fig. 4, is such that a 
hydraulic jump will not back water over the control section, 
and destroy its effect. 

Using the principles of channel flow and the energy equa- 
tion, it is fairly simple to determine, for a given flow, the 
profile of the water surface between the reservoir and the 
end of the exit channel. Of course, these computations can 


Dean Creek watershed near Spencer, N. Y 
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Fig. 4 Typical earth spillway profile along center line in Fig. 3 


be carried further downstream when it is desirable to do so. 

Earth spillways, as described above, are as satisfactory as 
any other type if properly designed, constructed, and main- 
tained. Frequency of flow is a factor, too. Proper design of 
spillways for earth dams which include earth spillways as 
described above should include the use of a concrete or 
masonry spillway at a lower elevation to take constant or 
frequent flow. Good sod cover on earth spillways is most 
important. 

Earth dams with drop-inlet spillways need not always 
have two-stage inlets. In the Ball Creek watershed in west- 
ern New York, residents in the vicinity of Lake Chautauqua 
are concerned about the amount of silt in the lake. A dam 
is planned to take care of flood flow from a 4-square-mile 
watershed. The dam will reduce the peak flow of 1560 cfs 
in a 100-year-frequency flood to an outflow of about 100 cfs. 

Below this proposed dam, an active stream bank is erod- 
ing at a furious rate. The reduction of peak flow plus re- 
vegetation of the bank will come mighty close to eliminating 
most erosion on the bank. Less sediment will be carried to 
Lake Chautauqua, to the relief of the watershed residents. 

Sediment is a problem in other locations, too. For several 
years the residents of Princeton, N. J., have been concerned. 
Lake Carnegie receives too much sediment from the Stony 
Brook watershed. It is so bad that costly dredging and dis- 
posal operations are being contemplated. One answer to 
this problem is the construction of dams with high trap 
efficiency. These would trap much of the sediment and hold 
it above the lake. Best estimates for the Stony Brook water- 
shed indicate that, for each square mile of watershed above a 
dam, there should be 40 acre-feet of sediment storage avail- 
able in the permanent pool. 

Several such dams and silt pools are contemplated in the 
Stony Brook watershed. There is opportunity for multiple- 
purpose dams in this New Jersey watershed. One of the 
possible silt-control dam sites is capable of more storage 
than is needed for trapping silt. Irrigation of 100 acres or 
more of high-value crops would be possible from the stored 
water. Funds provided by private interests for certain of 
these extra benefits may be pooled with federal funds in 
the watershed programs. 

Sediment-control dams require a different kind of spill- 
way. Reinforced-concrete drop spillways—the kind with a 
weir notch—will be used. Or, perhaps gravity section con- 
crete or masonry spillways will do. These types are good for 
overfalls up to 8 ft or so. When the overfall is greater than 
that, reinforced concrete chutes may be used. 

At the St. Anthony Falls Laboratory at the University of 
Minnesota, the U.S. Soil Conservation Service and the uni- 
versity officials have done a great deal of research on the hy- 
draulics of these chute and drop spillways. 

To reduce scour at the outlet of the drop spillways, 
special sills and wing walls have been developed. To slow 


(Continued on page 735) 
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Factors Influencing Runoft 
Orville E. Hays 


represents some 12 million acres in the states of Wis- 

consin, Minnesota, Iowa, and Illinois. The area is 
characterized by steep slopes with cropland on many farms 
on slopes as steep as 20 percent. Soils are high in silt which 
deteriorate rapidly under poor management, but which res- 
pond well to good management. The agriculture is largely 
dairying which provides a favorable outlet for hay produced 
in long rotations. 

The annual precipitation averages 32 in with about 70 
percent being received during the period of April 15 to No- 
vember 15. Rainfall of the thunderstorm type, with highly 
erosive intensities, can be expected at any time during this 
period. These storms are extremely important from a soil 
and water management standpoint as four storms a year 
cause about 95 percent of the soil loss and 84 percent of 
the runoff with corn in the rotation. 

During the winter period the soil can be expected to be 
frozen most of the time from November 15 to April 15. 
However, thaw periods can occur at any time and may re- 
move part or all of the snow cover and part or all of the 
frost in the soil. Rains, even of low intensities, occurring on 
partially frozen soil may remove all snow accumulation and 
thus result in nearly 100 percent runoff of rain plus the 
snow accruement. This combination may thaw the upper 
surface of the soil and remove from sloping land much of 
the thawed layer of soil which is not protected by vege- 
tative cover. 

The amount of frost in the soil is an important factor 
influencing winter runoff characteristics. The depth of frost 
penetration and removal is influenced by snow depth, air 
temperature, vegetative cover, and land-slope direction. 
The most important factor appears to be depth of snow 
cover. Frost penetration studies made in Wisconsin at La- 
Crosse, Owen, and Madison show that during periods of 
low temperatures and little or no snow cover, frost may 
penetrate on cropland to as much as 3 ft. Heavy sod, crop 
residue, or surface litter wili help reduce frost penetration. 
Snow cover 24in deep at Owen was found to prevent 
frost penetration, but 18 in of snow allowed further frost 
penetration into the soil when the weekly average minimum 
air temperature was 21 deg below zero. A soil which has 
frozen deeply and is then covered by a sufficient depth of 
snow will soften enough within a few days, even with con- 
tinued low temperatures, so that it is noticeably easier to 
drive a pipe through it. The soil will also start to thaw at 
the lower frost line. 

Vegetative cover will delay frost penetration in the fall 
and will also insulate against frost removal during periods 


Te conservation experiment station at LaCrosse, Wis., 


Paper presented at the winter meeting of the American Society 
of Agricultural Engineers at Chicago, Ill., December, 1954, on a 
program arranged by the Soil and Water Division. 

The author—Orvi__e E. Hays—is project administrator, Upper 
Mississippi Valley Conservation Experiment Station (SWCRB, 
ARS), U.S. Department of Agriculture in cooperation with the 
Wisconsin Agricultural Experiment Station. 
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A comprehensive report on runoff taken from the upper 
Mississippi Valley and Michigan experiment stations. 
Results include data on soil conditions caused by frost, 
snow, organic matter, slope, temperature, crops, 
fallow, vegetation, woods, crop residue and fertility 


when air temperatures are high enough to thaw plowed land. 
This factor frequently results in higher amounts of winter 
runoff from hay and grass areas than from plowed areas. A 
good growth of timber, protected from fire and grazing, 
allows less frost penetration than a field or pasture area 
because there is a mulch on the surface, a more uniform 
depth of snow cover, and less thawing of snow in the winter. 
The maximum depth of frost measured in woods at the La- 
Crosse station is 62 in as compared with 3 ft under plowed 
land and 14 in under grass. Under woods the snow norm- 
ally melts slower than on fields and pastures. Insulation pro- 
vided by snow and litter allows the soil to thaw from the 
bottom up. In non-wooded areas spring thawing normally 
occurs from both top and bottom of the frozen soil. 

The influence of vegetative cover on soil freezing and 
thawing characteristics has an important effect on winter 
runoff. A good stand of hardwood timber, protected from 
fire and grazing and from outside runoff, even though on a 
steep slope, has yielded no winter or summer runoff after 
4 years of protection. This area was placed under measure- 
ment and treatment in 1932. There has been no winter run- 
off for 18 years, or since the spring of 1936*. 

Bluegrass sod, even though protected from fire and graz- 
ing, does not afford sufficient insulation to prevent deep 
penetration of frost into the soil. It therefore yields more 
runoff in the winter than in the summer. 

Protected bluegrass yields somewhat less runoff, both in 
winter and the summer growing season, than does mowed or 
probably pastured grass. Hay land reacts similarly to grass- 
land with more winter than summer runoff. 

Generally a plowed soil allows less winter runoff than 
hay or grass land, if the plowed soil is in a good manage- 
ment program. Patches of dark soil, free of snow, will 
start to thaw and will hold considerable water whereas a 
vegetated soil does not thaw out so rapidly. 


TABLE 1. EFFECT OF COVER ON RUNOFF 
(6-year averages ) 
Runoff, inches 
Winter period Growing season 


30 percent, west-facing slope 
Bluegrass, protected 1.2 
Bluegrass, mowed 1.6 1.4 
Continuous corn 2 


16 percent, south-facing slope 


Treatment 


Bluegrass, protected 1.8 0.03 
Continuous corn 3.4 6.4 
Corn after first-year hay 1.9 5.0 
Spring grain after corn 2.4 3.9 
First-year hay 25 1.4 


Winter period, November 15 to April 15; growing season 
April 15 to November 15. 


*Experiment conducted in cooperation with the Lake States 
Forest Experiment Station, U.S. Forest Service, St. Paul, Minn. 
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Organic matter content of the soil, soil structure, and 
degree of erosion have important influences on runoff under 
both winter and summer conditions. The plots included in 
Tables 1 and 2 were late fall plowed for corn and spring 
grain. The soil is at a high point after hay and at a low 
point after corn insofar as soil structure and raw organic 
matter content are concerned. For an 11-year period, winter 
runoff from plowed hay averaged 1.2 in and from plowed 
corn stubble 1.6 in. The severely eroded plots, with 3 in of 
surface soil, had about 1 percent organic matter and the 
moderately eroded plots, with 6 in of surface soil, had about 
1.6 percent organic matter in the top 6 in of soil. During 
the winter period, the severely eroded soil allowed 0.8 in 
more runoff than the moderately eroded soil. The effect of 
degree of erosion on runoff exerts its influence also on run- 
off during the growing season. This shows up especially in 
runoff from grain land with the severely eroded land allow- 
ing 0.5 in more runoff. 


TABLE 2. EFFECT OF DEGREE OF EROSION ON RUNOFF 
(11-year averages, 1943-1953) 
Runoff, inches 
Moderately eroded Severely eroded 
Winter Growing Winter Growing 
Treatment period season period season 
Bluegrass, clipped 1.94 0.07 
Corn after 3 years hay 1.19 0.66 2.15 0.88 
Spring grain after corn 1.63 1.63 3.33 2.14 
First-year hay 2.57 0.49 3.17 0.40 
Second-year hay 2.97 0.24 3.23 0.36 
Third-year hay 2.44 0.11 3.08 0.32 
CGHHH rotation average 2.16 0.63 2.99 0.82 


In Table 2 it is shown that, as an average for all crops in 
the 5-year rotation under study, more than three times as 
much runoff occurred during the winter period as during 
the growing season. 

The Agricultural Research Service, in cooperation with 
Michigan State University, is conducting watershed studies 
near East Lansing to determine the effect of land use on 
the hydrology of farm lands under varying snow cover and 
frozen soil. These experiments were established in 1940 
in cooperation with the Soil Conservation Service. 

There are two cultivated watersheds and one wooded 
watershed under study. The areas vary from 1.3 to 1.9 
acres and are located on slopes of 6.0 to 6.5 percent. The 
soils are largely Hillsdale and Miami loamy fine sand and 
fine sandy loam. George A. Crabb, Jr., research project ad- 
ministrator, East Lansing, Mich., has made available to the 
author published (1)+ and unpublished data for inclusion 
in this paper. 

Detailed air and soil temperatures, as well as runoff data, 
are available from these studies. Mean air temperatures for 
the months of November, December, January, February, 
March, and April were compared as measured at LaCrosse, 
Wis., and East Lansing, Mich. Air temperatures in April are 
similar at the two locations. However, for the other five 
months, the average at LaCrosse was 22.0F and at East 
Lansing 28.8 F. Temperatures also drop earlier in the fall 
at LaCrosse and stay lower longer. Lower December, Janu- 
ary, and February temperatures result in deeper frost pene- 
tration and less runoff in these three months at LaCrosse 
than at East Lansing. 

Winter runoff and air temperature data for 1947-1951 at 
the two locations are summarized in Table 3. 


+Numbers in parentheses refer to the appended references. 
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TABLE 3. RUNOFF AND MEAN AIR TEMPERATURES 
(1947-1951) 
LaCrosse, Wis. East Lansing, Mich. 
Runoff, Mean air Runoff, Mean air 
Month inches temperature inches temperature 

December 0.03 18.6 0.09 27.2 
January 0.21 14.7 0.82 25.3 
February 0.53 16.8 2.09 24.2 
March 1.32 28.0 1.57 31.8 


The insulation effect of snow cover was found to be 
great at East Lansing. With no snow cover, an air low tem- 
perature of 22 F resulted in a soil low temperature of 32 F 
in one day. An 8-in snow cover with an air temperature 
drop to 12 F lowered the soil temperature to 32 F in three 
days. Under wooded conditions it was observed that snow 
covers the ground for longer intervals than is the case under 
other vegetative cover, and exerts its influence more mark- 
edly in ameliorating the effects of extreme temperature 
drops. Any vegetal cover tends to reduce the receipt of solar 
heat (to soil) in proportion to the density of that cover. 
Vegetation exerts, then, not only a direct influence upon soil 
temperature but also an indirect influence upon almost every 
other factor affecting soil temperature changes and other 
hydrologic factors. 

Runoff data by crops and watersheds by months are 
included in Table 4 for the period 1941-1954. During this 
period, corn was grown on watershed A or B 9 years, oats 
6 years, first year hay 5 years, and second year hay 5 years. 


TABLE 4. RUNOFF IN INCHES BY MONTHS AND CROP 


EAST LANSING, MICH. 
Crop 


Watershed 
Cultivated 


Month Corn Oats Hay-l Hay-2 A B Wooded 
January 0.29 0.73 0.30 0.49 0.40 0.43 T 
February 0.83 0.62 1.7 2.2 1.44 0.94 T 
March 1.50 2.59 1.32 0.82 1.50 1.51 0.17 
April O.al 0.53 0.02 0.03 0.25 o.14 0.07 
May T 0.27 0.08 + 4 0.09 0.06 0.10 
June 0.37 0. 34 T 0.01 0.20 0.19 0.09 
July 0.02 T 0.02 0 0.01 0.01 T 
August 0.10 0.06 0.03 0 0.05 0.06 T 
September 0.12 0.18 fe) fe) 0.08 0.08 0 
October 0.15 = fe) 0.04 0.05 0.06 0 
November 0.01 10) 0 1) T T O 
December 0.06 0.03 0.08 0.12 0.12 0.09 C 
Total 3.66 5.35 3.59 3.72 4,19 3-57 0.43 
Nov.-April 2.90 4.50 3.46 3.67 3.71 3-11 0.2h 
May-Oct. 0.76 0.85 0.13 0.05 0.48 0.46 0.19 


A direct comparison of cultivated crops is difficult to 
make as the rotation varied between and within the water- 
sheds. However, disregarding this fact and using the av- 
erage monthly runoff for each year a crop appeared on either 
cultivated watershed, the runoff pattern is similar to the La- 
Crosse data. Under all cover conditions there was more 
runoff in winter than summer. Hay land yielded almost the 
same amount of winter runoff as the average of corn and 
grain. Hay land affords good runoff control after April. For 
the 14-year period, the average annual runoff for cultivated 
watersheds A and B was similar even though the crop se- 
quence and rotation varied, which would indicate that 
whether the land was in corn, grain, or hay had little influ- 
ence on total runoff under the conditions of the Michigan 
experiment. Soil loss, however, was much less under hay 
than corn or grain. 

Nearly all runoff from the wooded area occurred during 
the period of March to June whereas the bulk of the runoff 
from the cultivated watersheds, 2.7 of 3.4 in, occurred dur- 
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ing the months of February and March. TABLE 5. SELECTED STORMS RESULTING IN HIGHEST RUNOFF FROM GRAIN FOR EACH MONTH 


AND RUNOFF FROM OTHER CROPS IN SAME RUNOFF PERIOD 


In Table 5 are included data for 1942-1952 
" : Precipitation Runoff, inches 
an 11-year period from selected runoff Intensities, inches/hour : verage, 
periods at LaCrosse, which resulted in Amount S min. 30 min. min. Month Corn Grain Hay-1 Hay-2 Hay-3 all crops 
the highest amounts of runoff from 1.47" 0.4 ~— 0.28 0.26 January 0.62 2.53 2.46 2.16 3.78 2.31 
: Tha’ Feb 1.0 2. 1.23 1.20 1.2% ; 
grain for any one month. Corn follow- , eet ; . , eis 
. , > mee 2 ee V.eL. March 1.87 1.90 0.77 0.88 1.20 1.30 
ing hay allowed less runoff than any 0.9be VAL. V.L. V.L. April 1.10 0.96 0.14 0.34 0.72 0.65 
other crop throughout most of the year. 
: ; . ’ 1.67 6.72 2.6 Abo May 0.06 1.16 0.58 0.31 0.09 O. 4k 
Runoff from grain remained high until = 2:41 3.96 slab 1.62 June 0.62 1.45 0.73 0.06 0.02 0.58 
October. Runoff from first-year hay 3.2 2.76 1.70 1.25 July 0.62 1.12 0.02 0.02 0.12 0.40 
ond and third-year hay, with more 2.69 3.2h 2.08 1.07 September 0.08 0.46 0.14 0.02 0.03 0.15 
; : 2.13 <a * 0. October 0.02 0.01 0.01 ’ " 
grass, reduced runoff effectively begin- ¥ . ” r R _ aia 
wae ; : ae 4.80 1.18 0.64 November 0 0 0 0 0 f) 
amg = May. These are storms of high- ost. 036 oe V.L. December 0 0.22 0.31 0.16 0 0.14 
est intensities experienced during the 
: ‘ ; Winter period total, November - April 4.65 8.26 =4.91 4.74 6.84 5.88 
11-year period. They resulted in high Growing season total, May - October 1.40 4.53 1.50 0.4% 0.30 1.64 
soil losses and were of flood-causing cies ioninite T° a a oa “ie 


characteristics. More years of hay in 


* Rain and thaw combination. 


the rotation will reduce runoft in the ** V.L. indicates intensities of less than 0.12 in per hr. 


summer but will increase winter runoff. 

During these intense storms grain land yielded about 
twice as much runoff as corn or hay. There was not much 
difference in runoff from hay and corn. In order to deter- 
mine influence of season on runoff from the three crops, the 
data from intense storms were grouped into winter (No- 
vember to April) and growing (May to October) seasons. 
There was 3.7 times as much runoff in the winter, as an 
average for all crops. The greatest amounts of runoff oc- 
curred from spring grain in both periods. Runoff from corn 
was slightly less than from first-year hay. The older the 
hay, the more runoff in winter, the less the runoff in the 
growing season. In the growing season second and third- 
year hay allowed about one-fourth as much runoff as corn 
land and about one-twelfth as much as grain land. Hay, 
then, does reduce runoff water yield effectively in the sum- 
mer 2nd therefore would influence floods. 

One year of corn, even following three years of hay, 
reduces the raw organic matter content of the soil and the 
soil structure sufficiently under present tillage methods so 
that extremely high soil and water losses are common from 
spring grain the following year. 

Flood peaks and total water flow are influenced by a 
large number of factors. An important factor is thought to 
be the vegetative cover on the soil at the time of the rain or 
thaw. It, of course, must be recognized that a particular 
soil condition has a maximum infiltration rate which will 
be reduced by change of surface condition during the runoff 
period and will be reduced to the rate of percolation through 
the slowest soil zone during prolonged periods of thawing 
or rainfall or any combination thereof. 

The U.S. Weather Bureau office at LaCrosse has made 
available for the author's use flood records on the Mississippi 
River, measured at LaCrosse, the Chippewa at Chippewa 
Falls, Wis, and the Root River at Houston, Minn. 

The Mississippi River plus tributaries at LaCrosse in- 
cludes a drainage area of approximately 62,900 sq mi. Flood- 
occurrence and peak-stage records are available for the pe- 
riod 1875 to 1934, inclusive. During the entire period, 90 
percent of the floods occurred during the season of April 
to October, inclusive. In an attempt to determine the influ- 
ence of timber cover on flood occurrence, A. D. Sanial and 
N. A. Matson of the U.S. Weather Bureau divided the data 
into two periods — 1875 to 1904, period of heavy forest 
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cover on northern and central Wisconsin soils, and 1905 
to 1934, period of rapid forest removal and incline in farm- 
ing. The relation of forests to runoff on the Mississippi 
River could not be established definitely. 

Data available from the Chippewa River (9,000 sq mi), 
for the period 1889 to 1934, indicated that the most destruc- 
tive floods occurred in late March and early April. These 
data were divided into two groups similar to those from the 
Mississippi—1889 to 1911, forested, and 1912 to 1934, pre- 
dominantly farmed. In the forested period, spring floods 
occurred about 20 days later than in the farm period. 

For the Root River, with a drainage area about 1,660 sq 
mi, data are available for the period 1937 to 1953. During 
this period of measurement, 53 percent of the floods oc- 
curred during the period of April to November, inclusive. 
On all three streams, over 50 percent of the floods occurred 
during the months of March, April, and May. During the 
farming period, that is, after 1904, March floods have been 
on the increase. 

During the months of March, April, and May, for se- 
lected storms (Table 5), corn and grain averaged 3.5 in of 
runoff, first-year hay 1.49 in, second-year hay 1.53 in, and 
third-year hay 1.91 in. On the average, during this period 
of high flood occurrence, hay yielded about 45 percent as 
much runoff as corn and grain. Only 3 percent of the floods 
occurred during the winter months of December, January, 
and February. This is the only period during which hay 
land at LaCrosse, would be expected to yield more runoff 
than corn or grain land. 

Table 6 shows soil and water losses for the entire year 
at LaCrosse. Data are averages of moderate and severe ero- 
sion, 1943-1953 inclusive. 


TABLE 6. ANNUAL SOIL AND WATER LOSSES FROM A 
5-YEAR ROTATION 
(16 percent slope, 11-year average) 


Runoff, Soil loss, 
Crop inches T/A 
Corn 2.4 4.9 
Oats 4.3 11.4 
First-year hay 3.3 0.7 
Second-year hay 3.4 0.3 
Third-year hay 3.0 0.3 
Average Be. 35 


Oat land lost about 1.8 times as much runoff and 2.3 
times as much soil as corn following hay. Losses from 


AGRICULTURAL ENGINEERING * NOVEMBER + 1955 


SY 


Ee 
ee : oo et ae 


Ge q = rl s al +: “ a 
RHF 2 ib i 
he ee 
ars; Ren 
v . raeeey jb 
yo ; é i ve K 
‘S 4 2 ye 
age 3 Bek < 
; : pe a 
See tee Gy Mia 
jie os 
BR eee Fis ee 
i, a 
45, er al vi 
ao. aus Calas og 
eS: te Bo ae 
i. er : Bs ets 
*% ead 
: ‘ 
Mes 
; . 5 ; 
pestete ee | iw Ane 
ne es wet tf an ‘ 
PME ei Zae hs i) 
ie ee . 
ae Spe Bes 
Fe ee Do te 
Si e™ oS Pat 
fe i — gy 
Bus oe ie 
OE dee “ oe 
‘ PA eRe i ‘ 
tiers ee jane 
eure! (is hae as 
oe iis 
Ss mS, A 
ag aes =o ate z 
Pha ¥ Peet ; 4 
i ay Brie i! 
Sau te bia 
Rese 2 Sey 
Fs ees YG ee pels 
She ete oat fs 
¥ < oa Fy 
Pipe, ae bit © 
ee ep 
Hag ae Re 
4 7 ee ae iy 
. Re + RE 
PRR | Fete 
By jee j 7 ove 
3 otis as uy 
ch Ae eat 
eon 80 IN . nh 
Pee SE 
mae ee 2 i a 
Awe: é a 
ip eae oe : Py 
gr em Beir i} 
By ee eg Mitch | 
" a: .  @ a 
+ a iy Ml: 
hh Aen det 
le Wise te tan ae 
A i for yal 
ne aap eatee aris 
‘ soa ie tat | 
SD deaepapeles pe f 
a Rear 3s AG 
Bert em ele 
Kier eile 
; : | f 
as] 
Fer | 
a eae ak 
Se UN eae, aa 
Pnicnmmey ¢ 
se 4h 
ee mat j } 
Sg ee is a & 
he ees uaa 
- j wang 
ba Vt hee = bs 
ents Poe 
> are i 
s s 36) 
ee ieee 
ag nae oye 
i ae, fa 
‘ aie att 
eva tt" als ao i : 
rset Bole 
ey if 
Sy ABS 
oh >a 
} Lae 
ye el ‘Sas 
Faure’ I (hiss 
Aiea: ee 
ahaa ee Se fez 
; ae 
: 2 hae 
Sap aa 
Le ; ane at 
i eee pete! cs 
=, cae 
be a 
eae ery > F 
are  : 
fl at : eee 
ty ae ¢ Riad 
\Seelt fa? a 
; (Coke 
a See } ape 
ise at 
Ser Def | 3 
jee TEST ee ” e P Bn ee 
sate BPD ots = ae 25) (oe e ae oll » fea Pant vn) 
- PE, — — ” ts ae sea toteae  Bl ae oe ye oS ne eae a dete” Eee wa = - ae i oem agen 2) De ee et Se babes are > 
Sets Re ee Pad ta a 2 pg Raa j eibosiahs ) aae ‘ Raton es Clemens, Ce UE cts. eee FONE ion eS 
a ees cep Pee is Spel) Tae Me dg ee oes Seen ea Tins ear Megami saree aha se a Be Roy cyte eee) OA Sah 2 Dap 
a ee oe rae =e OE Myre ee ees fe ee ee 0 Rea eee AS MERA See ea Beh eee oa tn “a ae Tp Uy a 9 RSS ea ae Boreas 
23 GS Ge ence Rane: Sone Soe eee ee a ie ANE rit aeP Be as a I “Nip a » «3.2 Siam NPR ene Wet ced Beane 
ol er eae Srey aaa Kags pe ae cs epee Sena ee M7 Tyee Me Ga . By Sohhy Eee Pe eR Tar races 
“ees Dees r ee i Beth. OB pee Pee aN Ree ee = ed aielirermeee en a 
2 al) CRORES ee a ae ie be rae eee (Oe ees SSR Rigg oe Oh See Pa 
Poo Og eae a Shae ah Se Mae” co Se Sg hope ee ae ees ae Me peas a oa 
ate aN beige a Sc ioe ben nN oi. Oc! eek 2 ie BPs 2 ace eee pins 4 CMe oe ee ae 
cag ep ae silent gies 


spring grain can be reduced in several ways. Subsurface 
tillage with a large field cultivator in place of plowing after 
corn reduced runoff during the growing season from 3.6 to 
2.9 in and soil losses from 2.2 to 0.8 tons per acre. An ap- 
plication of barnyard manure following seeding reduced 
runoff from 3.3 to 2.8 in and soil losses from 2.9 to 2.1 
tons per acre. 

The most effective method of reducing losses from grain 
land is to have grain follow hay with the seedbed prepared 
with a large field cultivator. In this experiment, plowed 
oats land after corn lost 3.4 in of runoff and 28.6 tons of 
soil per acre. Oats following hay, with seedbed prepared 
with a field cultivator, lost 1.4 in of runoff and 5.8 tons of 
soil, a reduction of 2 in in runoff and 22.8 tons in soil loss. 

Grain after pasture may be planted on either plowed or 
subsurface tilled land. Fall plowing allowed 1.2 in of runoff 
and 2.5 tons soil loss whereas subsurface tillage allowed 
0.6 in runoff and 1.1 tons of soil loss per acre. Subsurface 
tillage of hay land in seedbed preparation for grain in pas- 
ture renovation reduced runoff by 0.6 in and soil loss by 1.4 
tons per acre. 

Subsurface tillage, rough seedbed preparation, long rota- 
tions, proper use of barnyard manure, and good fertility 
practices all help to produce good yields and reduce soil and 
water losses, but they, in themselves, will not give adequate 
erosion and runoff control on long slopes when intense rains 
occur. Strip cropping and terracing are musts in a good soil 
management program on sloping land. Strip cropping re- 
duces soil losses about 50 percent from those of contour 
planting in the same rotation but has little influence on runoff. 


TABLE 7. EFFECT OF CONTOURING, TERRACING, AND 
STRIP CROPPING ON RUNOFF AND SOIL LOSS 
(5-year period ) 


Runoff, inches Total 

Winter Growing soil loss, 
Treatment period season Total T/A 
Contouring 1.3 2.5 3.8 14.4 
Terracing iz 3.3 4.5 2.8 
Strip cropping 7 23 4.0 3.8 


Runoff data from three watersheds are shown in Table 7. 
Under soil and climatic conditions at LaCrosse, strip crop- 
ping allowed more winter runoff than contouring. Terracing 
reduced winter runoff but increased runoff in the summer. 
These are graded terraces with a maximum grade of 6 in per 
100 ft. Terraces reduce runoff in the winter due to the 
accumulation of snow in the channels which restricts frost 
penetration and allows part of the runoff water to infiltrate 
into the soil. In the growing season terraces yield more run- 
off but greatly reduce peak rates and increase the total period 
of runoff. Soil losses are at a minimum for crop land pro- 
tected by properly designed and maintained terrace systems 
when cropped to adequate rotations. 

Summary 

Protecting timber from fire and grazing produces a soil 
condition which will prevent runoff. 

The highest amounts of runoff were measured from 
spring grain following corn. 

During intense storms, runoff from corn land was 
less than from first-year hay. 

The older the hay, the more winter runoff and the less 
growing season runoff. 

Second and third-year hay land yield one-fourth as much 
runoff as corn land and one-twelfth as much runoff as 
spring-grain land during intense, growing-season rains. 
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Strip cropping and terracing are essential for control- 
ling runoff and reducing soil losses on sloping silt loam soils 
in this area. 

References 


1 Crabb, George A. Jr. and Smith, James L. Soil-temperature 
comparisons under varying cover. Bulletin 71 (1953), Highway 
Research Board, Washington, D. C. 


Engineering Developments in Watershed 
Programs 
(Continued from page 731) 
down the water that slides through the chute, effective 
energy dissipators have been developed. These are called 
SAF stilling basins. The combination of sill and obstacles in 
the floor of the basin slows the water down. 

Floods and sediment are not the only major problems in 
watershed programs. Bed-load movement is another. 

In mountainous or hilly country where stream gradients 
are steep, bed-load movement reduces stream capacity at 
critical points. Fast-moving water picks up large particles. 
An obstruction in a stream such as a narrow bridge or a 
sharp turn slows water down and the load drops out. Re- 
sult: the next flood flows over the banks. A road washes out. 
Business places or residences are flooded. Valuable crop 
and pasture land is ruined. Or a stream bank begins to 
scour seriously. 

Timber-rock cribs have been used in the southern tier 
counties of New York to stop bed-load movement. The 
Erie Railroad has controlled several of such fast-flowing, 
steep streams with these structures. Apparently the rail- 
road company prefers to clean out the debris behind these 
cribs every few years rather than to clean larger mounds of 
it from their tracks and bridges. One thing seems sure about 
controlling bed-load movement. The amount that can be 
carried varies with an exponential power of the flow. Thus a 
slight reduction of the peak flow greatly reduces the bed 
load carried. Studies of bed-load movement are limited, 
but engineers are coming up with new and interesting con- 
cepts. The meager results available piece together to 
broaden the scope of available knowledge on this subject. 

It will be interesting to watch developments in New 
England. One of the most serious problems is gullying. 
Any structure installed to stop this gullying will require a 
head of water to make it flow. As this head develops, water 
is stored temporarily. When the space available for such 
temporary storage is large, the outflow is small and the 
costs of the structure needed can be minimized. 

Neighbors can work together on stabilizing gullies. 
They can pool their resources to construct one structure that 
may do the work of several that would be required if each 
landowner handled his own problem. 

These are a few of the engineering developments in 
watershed programs in the Northeast. There are more but 
these are the major developments of the past two years. 
There really are no new or startling engineering principles 
involved. 

The most interesting development in watershed pro- 
grams is to see that local folks are aware of their problems. 
They are teaming together in watershed associations to solve 
the problems. They are developing, through their soil con- 
servation districts, sound technical programs to get at the 
solutions. They are working with private interests and local, 
state, and the federal governments to get the job done. 
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The Hydraulic Sickle Drive 


E. P. Morgan 


Assoc. Member ASAE 


tablished principles. Sickles which have been used 

for mowing vegetation’ since the advent of farm 
machinery and hydraulic-power components which have 
been used extensively in various industries since the early 
1900's. Applying rotary hydraulic power directly to a cut- 
ting mechanism results in smooth, cushioned sickle action, 
increased maneuverability, improved operator's convenience 
and reduced annual maintenance. 

The first problem in replacing the mechanical-drive ele- 
ments of a sickle with hydraulic components is the added 
initial cost. This added cost can be justified by increasing 
the performance of the unit, by reducing the annual mainte- 
nance costs, or by reducing lost operating time. Perform- 
ance is increased in a hydraulic-sickle-drive mower by pro- 
viding the operator with greater control over the mowing 
unit. For example, a jammed sickle can be cleared by re- 
versing the direction of the sickle from the tractor seat. An- 
nual maintenance cost and lost operating time are reduced by 
eliminating the mechanical-drive elements such as universal 
joints, gears and chains. 

A mower used industrially is expected to operate in vari- 
ous extreme conditions. Anticipating the potential of hy- 
draulic power to satisfy these extreme conditions met in 
industrial mowing, a hydraulic sickle drive was designed 
and developed which would accomplish the following 
requirements : 

1 Maneuverable features to provide greater operator 
control of the unit, such as reversible sickle action to clear 
a clogged cutter bar from the tractor seat—sickle action in- 
dependent of the forward travel, and continuous sickle ac- 
tion at various cutter-bar heights and angles. 

2 The sickle driven with sufficient power to operate in 
the various extreme cutting conditions. 

3 Safety devices incorporated in the drive to protect 
the sickle and structural members minimizing annual main- 
tenance cost and lost operating time. 

4 Noise and vibration reduced to increase wear life of 
the mechanical moving parts as well as to minimize oper- 
ator fatigue. 

The first step in designing a hydraulic drive to meet 
these requirements was to make a study of the various hy- 
draulic-component combinations which could be used to 
drive a sickle. A few of the possible combinations are 
as follows: 

1 A hydraulic ram actuated mechanically by the tractor 
engine and connected by hose to a re- 
mote ram mounted at the inner shoe 
and reciprocating the sickle by dis- 
placement of hydraulic fluid 

2 A reciprocating motor driven 


YDRAULIC sickle drives take advantage of two es- 


Paper presented at the annual meeting 
of the American Society of Agricultural 
Engineers at Urbana, Ill., June, 1955, on a 
program arranged by the Power and Ma- 
chinery Division. 


Hydraulic power has been assigned to 

another task—it is becoming established 

as an economic and practical drive for 
highway-type mowers 


hydraulically by a rotating pump connected to the tractor 
engine, with a suitable means of control 

3 A rotary hydraulic motor driven by a rotary pump 
from the tractor engine with a suitable valve for controlling 
the direction of flow to the motor. 

The mechanically actuated ram and remote ram in the 
first combination require a mechanical means to reverse the 
sickle action to clear a clogged sickle, with no added ad- 
vantage over present mechanical mowers. Also, accurate 
volumes of oil need to be maintained in the circuit to receive 
equal lengths of stroke each cycle. In the second combina- 
tion, the reciprocating motor requires a complex, intricate 
valving arrangement, not yet commercially available, to ap- 
ply force in alternating directions at approximately 1000 
cycles per minute. 

After eliminating these first two possibilities, develop- 
ment began on the third combination because of its adapt- 
ability to present mowers and its use of commercially avail- 
able hydraulic components. These components consist of a 
rotary motor connected directly to the cutting mechanism, 
rotary pump, four-way valve with hydraulic relief and 
necessary accessories such as lines, fluid and reservoir. 

The next step was to determine the type and size of the 
various components by initially setting down the known 
quantities influencing the drive. 

1 The tractor engine speed for mowing was 1425 rpm. 

2 Maximum sickle speed was established at 1000 cycles 
per minute based on previous experience with mechanically 
driven mowers for industrial purposes. 


r curtinc 
MECHANISM 


The author—E. P. MorGAN—is design en- Fig. 2 (Left) Cross section of flexible coupling that drives hydraulic pump ¢ Fig. 3 


gineer, Rockford Works, J. I. Case Co. 
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(Right) Cross section of flexible coupling that connects motor to cutting mechanism 
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3 Six horsepower at 1000 rpm. was established to give 
satisfactory cutting capacity in the various extreme condi- 
tions. This horsepower estimate was arrived at by calculat- 
ing the maximum torque which could be transmitted by the 
mechanical drive of an earlier industrial mower having 
desired capacity. 

4 A 1000-psi pressure was established for preliminary 
calculations which is generally recommended by most hy- 
draulic suppliers for this type of circuit application. 

Using these known quantities, the motor-output require- 
ments were established at 6 hp at 1000 rpm and 1000 psi. 
The next step was to select a type of rotary motor. Those 
commercially available are the gear, vane and rotary piston. 
In this particular application the spur-gear type offered the 
greatest advantage costwise and could satisfy the necessary 
horsepower output. A motor of this size was selected. Re- 
ferring to the input-flow curve of this motor, it was found 
that the pump must supply 17 gpm at 1000 psi to deliver 
6 hp at the motor shaft. A spur-gear-type pump was selected 
which delivered 17 gpm at 1425 rpm (tractor engine operat- 
ing speed) and 1000 psi. 

After determining the rotary pump and motor capacity, 
it was necessary to select a valve to control the direction of 
flow from the hydraulic pump. One of the requirements 
set down originally for the drive was to reverse the direc- 
tion of sickle action. A four-way spool-type directional 
valve was used to accomplish this control. Also required of 
the valve was that the ports to the motor be open when in 
neutral position to allow the motor, attached 
crankhead and cutting mechanism to come to 
rest by mechanical friction rather than by a 
forced, abrupt stop, that would result if the 
ports were blocked suddenly. A hydraulic re- 
lief was built into the four-way valve providing 
a safety for the cutting mechanism. By locating 
this relief in the valve, surge pressures were pre- 
vented from carrying through the system when 
the valve was actuated. 

The reservoir was designed for the greatest 
exposed area. The major purpose of the res- 
ervoir in this type of application is to accom- 
plish cooling of the hydraulic fluid. Cooling is 
required because of losses in the circuit result- 
ing from leakage, sudden enlargements or con- 
tractions, fluid friction, bends or elbows, and 
viscosity of the fluid. 

The selection of the hydraulic oil depends 


loss. A high-viscosity oil reduces this leakage, but causes a 
resistance in closely fit parts, which also results in energy loss. 
Therefore, a compromise must be made by using a hydraulic 
fluid which will result in the greatest over-all efficiency. 
The final selection for this application was based on actual 
field test by using various readily available oils. It was 
found that SAE 20 oil gave the greatest efficiency in average 
industrial mowing conditions, but in extremely warm tem- 
peratures or in continuously tough cutting, SAE 30 was 
more desirable. 

The hydraulic lines were designed to carry the maxi- 
mum flow from the pump without turbulence or without 


_excessive friction loss. 


After determining the sizes and types of the various hy- 
draulic components in the circuit, a pilot model was built 
and given considerable field test. Several minor changes or 
modifications were made during this testing period before 
arriving at the present version. 

The circuit diagram (Fig. 1) shows the relationship 
of the various hydraulic components. The pump is driven 
directly from the tractor engine through a flexible coupling 
shown in Fig. 2. The four-way valve controls the oil flow, 
allowing it to flow into the reservoir, or into either side of 
the fluid motor. The relief, built into the four-way valve, 
allows oil at by-pass pressure to flow directly to the reservoir. 
This relief acts as a safety device for the cutting mecha- 
nism. When the sickle becomes jammed, pressure builds up 


greatly on its viscosity. A low-viscosity oil causes Fig. 7 The effect of temperature on system characteristics using Stanolube HD-M 


leakage through clearances resulting in energy 
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SAE 20 oil. Over-all characteristics are given at 600 psi, 1425 rpm pump speed 


and various temperatures 


737 


¢ 


Py 


4 : We Lee ye ES Vet ee en Gs eS Py ee a an we ‘ees ae ‘ e ee 7 
aes sci e* iak eae HN agiea tepe Bee TRS ENS ie re ee Se See eke Se Girls 
oe . g 
an 4 i, 
oe ; ——— = 
sie _ a> ; Sos ‘yy ‘ = 

oat oo ‘ "if - OM oi . oy and 

ate a § et ! , 9 - : ’ som | 

a } moe ~~ ‘ > 7 gq q FE [ x >] i — ws ‘ay a ae ein ae a . 
\. ae ioe. wives = - 7! ns \ ; * 4 
|. e 2 Sie Oe 7 CS en rf az) sie oe \ileiaa Ss ft 
ae : Pi) | vibe ef ee . Fe £ _- — 
- = _ db te a te : tm ; YS coca * f ; > : e.. 

a ts SZ7/ \ \ 4 - ; >} oe et” Bl is yo NS 
oc ht’ sg —_ + War. tH Re ° ie i > 

ee » re : bi : - 2 / 2 J re be a 

ed . — 7 : j ~ fe F heat : pie _ age) ee 

meh Sate _ Ss “ E —— OF re, Ses rr Oe Pe ate 
ea \ — : ‘ . z ot a ae att ae = - 
eat ~~. we ‘ 7 BF 7 LD sae» s 20S 5 R ise * : 
= Oe a tune? |) the Se oer er... es 3 > ‘ 
> = a * _§ CNBR ON Ce . 
ae ae : : . . . ° m > a a my is 
ae Fig. 4 (Left) The complete mowing unit ¢ Fig.5 (Center) Laboratory testing equipment ¢ Fig.6 (Right) Recording equipment for : 
. i measuring field requirements mia 
Ca a 
oe _ q 
ae 

6% : | 
= = 
face. Ye 
ee are 
eo ae =< 
§ a 
ae 

es 

ae { 
Le 

 &§ 
“th } : 

3 t 

i ce | | 

Sete | -—é. 

eee ~~. 

et a a 4-4 —- —*- 

* f 14 
a Input B. P. : 
ae -----0---- ---of 
a age . 

+ a Efficiency 
t i: “2. ‘ , 
ee _— D. 
ia R.P.M “eo... 5 ; 
Pe a a Yn ; 
Fite - thi, 
Laas: Input| Torque te le 
' ee EY 6 ba : i 
eee Pt | i “ Z 
ce Se oe ee a é od 
a ae Sea a a Rar pt ett j 
a | _ j “ee ” 
oo. a P rae, +3 
“ put Torque) ~Rhies... 
oe .. —4—~s 1 
i ‘“ Output B. P. 4 
ay OPERATING 
: & Input B, P. RANGE 
e g Efficiency 2 
fi” Motor R.P.M, 
p3 X Input Torque - 
me 4 Output #. P. 
Jon + Output Torque 
= é) 100 120 140 160 180 200 220 240 4 
oie OIL TEMPERATURE - DEGREES F. 
a | 
Bi ae F ' naam anaes , ’ Secuencia - F 
eae rere ee eee ae | BRS i alae re eee ee SMO AN 6 ered girs % ed qv 
ce ' sare Sate eo OS hogh eee ot : ‘ ‘ ce le deere mode! ae teeta ik Mark ie aA fares ft jes j 
eee eae + a eee piste ia ee see ay Ske Fi ae e Be 2 Se th ; ae ai tt ‘ i a . 
By .. apa ere ee Sy eee. 1 ata a i Ss ieee ; 


immediately actuating the ball- 
spring relief. If at this point the 
four-way valve is reversed, oil is = *|—+ 
directed at relief pressure to the | | 
opposite side of the motor, forc- — »|—+ 
ing the sickle away from any | | 
lodged material between the sec- «|; 
tions and the ledgers. | 

The motor is «connected di- 
rectly to the cutting mechanism 
by a rubber-cushioned flexible 
coupling (Fig. 3). 

The complete mowing unit is »| + il 
shown in Fig.4. The pump | 
mounted at the front of the trac- =; |} 


OVERALL EFFICIENCY INS 
& 


tor is driven from the engine | jf: a. | 


crankshaft. The reservoir is lo-  »|—, g 
cated between pump and motor Su | 
to reduce the length of the hy- °—,— 
draulic lines. The four-way Lak 
valve is mounted on the res- 
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Fig. 8 (Lejt) Performance curve for mower hydraulic system with oil at 150 F, pump operating 


ervoir. A control handle is with- at different speeds, using 30 qt Stanolube HD-M SAE 20 oil ¢ Fig. 9 (Right) Performance curve 


in easy reach of the operator. 

The hydraulic motor is 
mounted horizontally with the 
crankhead shaft allowing maximum maneuverability of the 
cutter bar. It can be raised vertically or positioned at any 
desired angle from 45 deg below to 90 deg above horizontal. 
A mechanical breakback is provided at the inner shoe to 
protect the cutter bar when an obstruction is encountered. 

A second hydraulic system is provided for lifting the 
cutter bar. The pump for this circuit is driven from the 
engine camshaft. Two double-acting valves are mounted 
on the tractor to actuate two displacement-type rams lift- 
ing either the outer or inner shoe independently. Using this 
second hydraulic system for actuating the rams rather than 
the sickle-drive hydraulic system allows the cutter bar to be 
raised or lowered without changing the speed of the sickle. 

The 5-gal-capacity reservoir uses a baffle to assure com- 
plete circulation of the hydraulic oil for maximum cooling. 
A vent, consisting of a filtering-type air breather is provided 
to protect the system from dirt or dust. A 20-mesh screen 
is used ove: the intake or suction line to prevent damaging 
particles from entering the hydraulic system. 

After the development period, the finalized hydraulic 
drive was taken into the laboratory to determine the actual 
hydraulic circuit characteristics. The pump and motor each 
were attached to a dynamometer in order to read input and 
output torque and speed directly (Fig. 5). Thermocouples 
were installed at various points in the circuit to assure stabil- 
ized temperature readings. Pressure gages were located at 
the output of the pump and the input of the motor. 

Fig. 7 illustrates the effects of oil temperature on circuit 
characteristics. From this test, it was concluded that the 
stabilized temperature should range from 140 to 165 F dur- 
ing field operation to give maximum efficiency. This data 
was used to design the reservoir. By calculating the heat 
transfer from the exposed area of the reservoir and lines, 
followed by actual field operation, the capacity of the 
reservoir was determined. 

The efficiency of the complete hydraulic circuit at vari- 


for mower hydraulic system with oil at 150 F, pump at 1425 rpm, using Stanolube HD-M SAE 20 


oil, relief valve setting at 1750 psi 


ous pump speeds is shown in Fig. 8. A 5-ft sickle operated 
at 1000 rpm, from no-load to maximum relief pressure, is 
the operating range. Generally the efficiency increases as 
the pump speed increases at any given pressure. The shape 
of the curves shows low efficiencies at low pressures, since 
the system losses are a greater percentage of the horsepower 
input at these low pressures. The over-all circuit efficiency 
increases to approximately 54 percent at 900 psi and 1425 
rpm pump speed. At higher pressures efficiency again de- 
creases because of losses through clearances of hydraulic 
components and fluid friction in the lines. 

The performance curves for the complete hydraulic 
drive are shown in Fig. 9. The oil flow from the pump at 
1425 rpm and 1000 psi is 17.2 gpm. The power output of 
the motor is 6.5 hp at 1000 psi and 830 rpm. The maximum 
torque output of the motor at relief pressure is 635 in-lb. 

The unit was taken into the field using recording equip- 
ment to provide some basis for determining field require- 
ments. An oscillograph record revealed that the average 
input torque requirements were 170 in-lb and average in- 
put power was 4.1 hp. The peak input torque during the 
test was 204 in-lb. This test showed that in average mowing, 
very little force is required to actually cut the grass. How- 
ever, a mower used industrially on roadsides and similar 
places must operate in various types of vegetation including 
reasonably heavy brush. To accomplish this, the drive must 
deliver enough power to the cutting mechanism to handle 
these extreme conditions, minimizing clogging or jamming 
of the sickle. 


Correction 
N Peter Hebblethwaite’s letter, captioned ‘‘Moduli of Uni- 
formity and Fineness of Ground Feed,” printed in 
AGRICULTURAL ENGINEERING for September, the legend 
for the graph on page 599 should read as follows: ‘‘Cumu- 
lative frequency curves for sieve analyses of a number of 
typical samples of barley meal fed to pigs.” 
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Secondary Stresses 
James S. Boyd and Henry Giese 


Member ASAE 


N THE design of trussed members it is usually assumed 
that all members are pin connected and that each mem- 
ber will resist only an axial force. The use of bolts and 

nails, however, imparts a degree of restraint. Glue has 
been found to be a desirable structural fastener and its use 
results in essentially rigid joints. The stresses caused by the 
deformation of a truss with rigid joints are classed as “‘sec- 
ondary’. The investigation reported in this paper was con- 
cerned primarily with these secondary stresses and their 
influence to the design of a timber truss. Other considera- 
tions were given to the analysis of secondary stresses related 
to problems involved in loading full-scale trusses and meas- 
uring strain in wood. 

Von Abo (3)* indicates that the calculation of second- 
ary stresses would lead to better distribution of metal in 
bridges and would result in a structure of more nearly uni- 
form strength. He states that the factor of safety is used by 
engineers to allow for secondary stresses which are difficult 
to locate and calculate. He then classifies secondary stresses 
into the following types: 

¢ Arising from rigid or partly rigid connections 

¢ Arising from the beam action of members 

* Developed in axially loaded members 

* Due to faulty design and construction. 


Design of the Truss 

From a review of literature on wind pressures as sum- 
marized in Fig. 1, the following coefficients were selected 
for use in design: 


Lower one-half of windward side of roof....... +0.3 
Upper one-half of windward side of roof........ 2 
Lead sie OF fO6r ee. 5 


These apply to the basic pressures created by the wind 
against a vertical surface. 

With calculated wind pressure, a snow load of 25 psf 
(Ib per sq ft) and a dead load of 5 psf, a theoretical analysis 
indicated that a snow load loading 
caused the highest stresses in the mem- 


in Glued Trusses 


Fellow ASAE 


Stresses caused by the deformation of a truss with 
rigid joints are classed as secondary stresses. Be- 
cause these stresses have been difficult to locate 
and calculate, engineers have often allowed for 
them in the factor of safety without knowing their 
actual values. The study reported here is concerned 
with locating and evaluating secondary stresses in 
rigid-joint trusses 


nomical. The 4-ft spacing was selected for this investiga- 
tion because of convenience in using standard sheet materials. 
A 36-ft span was used. 


Investigation 

The dead load and snow load were considered as dis- 
tributed uniformly. Concentrated loads at the third points 
of the top chords were selected for testing because they were 
convenient to apply and the resulting moments were 
comparable to those caused by uniform loading. The rel- 
ative moments caused by these two loading conditions are 
as follows: 

For a beam with a load P at the one-third points, the 
fixed end moment is equal to 2 PL/9. 

However since P=WL/3, the moment would be 
2 WL/27. 

For a continuous beam loaded uniformly, the fixed-end 
moment is equal to WL/12. 


Primary stresses were calculated by graphics assuming 
that the joints were pin connected (Fig. 2). With these 
stresses it was found that the top chords should be 2 x 8-in 
members and the web members should be 2 x 4 in as this 
was considered a minimum selection for practical farm 
construction. 


A second source of stress results from the moment due 


TABLE i. SUMMARY OF CALCULATED AND MEASURED STRESSES FOR THE FINK TYPE TRUSS UNDER TEST 


bers. The wind loads reversed the di- 


Moment Moment Calculated etress. ;  Baperizental stress Defl.x 100 
Cross- e from from - —_ 
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* average of stress on the four sides of each member 


* Numbers in parentheses refer to the ** Stress ——— mee plus deflection was measured eas « combined stress and apportioned om the same 
appended references. ee ee 
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to inter-panelpoint loading. The fixed-end moments on the 
top chords due to this type of loading are equal to: 


2PL_2 ex 100) (10 * 12) =8700 in-lb 
9 9\ 20.2 3 
where P=load applied at one-third points of the upper 
chords of the truss in pounds 


L=length between panel points in inches. 


These fixed-end moments were distributed throughout 
the truss members by the principle of moment distribution. 
In this method the fixed-end moments at a panel point are 
distributed according to the //L ratio of the members at a 
point, in which J is moment of inertia of truss member about 
the neutral axis and L is length in inches. After the distribu- 
tion the resulting moments caused the stresses shown in 
Table 1. 

A third source of stress is that caused by the deflection of 
the truss. The primary stress in each member will cause a 
change in length according to the relationship: 

A=SL/AE 

where A=change in length in inches 
S$=axial stress in pounds 
L=length of the member in inches 
A=area in square inches 
E=1,940,000 psi (from test results). 


These changes in length are summarized in Table 2. 


TABLE 2. CHANGE IN LENGTH IN MEMBERS (INCHES) 


DUE TO AXIAL STRESS 


L,Uit — .0188 UsL,—.0165 LoL4+.0391 UsLls.+ .0130 
U, Us = .0165 LoL, -+- .0391 U,L, 3 .005 3 L,U3 a .0053 
UUs: ~~ @165 L,L2+ .0318 L,U2+ .0130 


+Designation of members is shown in Fig. 2. 


With these changes in length and the use of the Williot 
diagram, the deflections of all panel points were determined, 
assuming member Lz fixed in direction (Fig. 3). 

The calculated deflections produce the moments which 
cause the stresses. These fixed-end moments were calculated 
by the following equation from Caughey (2): 

2EI eta) 


Ma=— fel 


L L 


OE AD + SNOW 
SPAN - 36 
PITCH -6/12 
SPACING -3°0C 


ALGEBRAC CreECa 
F,* -2200-co€? -100022 + 322 
+ -2200-685- 440 +3320 = 
3325 +3320 


Fig. 2 Graphic solution for stresses in members due to 
loads as shown 
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Fig. 1 Summary of velocity pressure coefficients obtained by various 
investigators 


where E=modulus of elasticity, 1,940,000 psi 
J=moment of inertia, inches 
L=length, inches 
d=deflection perpendicular to axis of member, 
inches. 


In the test truss with glued joists, assuming no relative 
rotation between the members within the joist, both 6, and 
64 equal zero. Then the moment formula becomes: 

poe x (—3R) 
L 

The sign notation for the moments assumes those caus- 
ing a clockwise resisting moment are positive and those 
causing counterclockwise resisting moment are negative. The 
moments were calculated and distributed among the mem- 
bers according to their I/L values. The stresses resulting 
from the distribution of moments are shown on Table 1. 
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Fig. 3 Williot diagram to check joint deflections 
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Fig. 4 Truss ready for testing with all gages in place and 
roofing section on top chords 


The test truss was constructed of No. 1 Douglas fir with 
a moisture content of less than 20 percent and the individual 
pieces were chosen with approximately the same density. 
Gusset plates were cut from %4-in A-A exterior fir plywood 
and fastened with casein glue. Pressure for gluing was ap- 
plied with 8d scaffold nails spaced 3 to 4in apart. These 
nails were removed after the glue hardened. 


The truss was supported during tests, in a horizontal 
position on a frame consisting of 2 in x 4-in joists variably 
spaced from 4 ft to 6 ft to prevent the gusset plates from 
resting on a joist (Fig. 4.) The top surfaces of the joists 
were coated with paraffin wherever a truss mem- 
ber and a joist made contact to reduce friction 
between the two. 

Preliminary tests indicated that hydraulic 
cylinders could be calibrated easily and used to 
apply repeated loads quickly and accurately. A 
common hydraulic line to all of the eleven cylin- 
ders (bore, 2 in; stroke, 634 in; shaft, % in, and 
length 10% in) resulted in equal loads applied 
simultaneously at the respective load points. 


One end of each cylinder was connected at 
the loading point on the top chord by means of 
an iron strap as shown in Fig. 4. Oijl was 
pumped to the cylinder through a %4-in copper 
tube by a 3,000-psi hydraulic pump. 

Seven Federal dial indicators and six Ames 
dial gages with a least count of one-thousandth 
of an inch, were used to measure the deflections 
of the panel points. A No. 12 wood screw 2 in 
long with a 1-in steel cube welded to the head 
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Fig. 5 (Right) Panel point 


gages in position and wired 
to a selector switch 


showing the _ strain 


was screwed into the truss at the panel points (Fig. 5.) The 
plungers from the dial gages rested on the surfaces of the 
cube to measure the motion in two directions. 


In order to analyze the effects of secondary stresses, the 
unit stress at the ends of each member must be known. The 
axial stress is the average of the stresses on the four sides 
of rectangular members, and the bending stress is one-half 
the difference between the plus and minus stresses on the 
top and bottom of the member. 


The basic unit for measuring strain was the SR-4 model 
A-1 strain gage having a gage length of 15/16 in and a gage 
factor of 2.06. Brittle lacquer was used to locate areas of 
maximum strain. 

Single strain gages for measuring these stresses were lo- 
cated on the center line of each side of the member, as close 
to the edge of the gusset plate as possible (Fig. 5.) 

The surface of the member was sanded, coated with a 
film of Duco cement and allowed to dry. A second coat of 
cement was applied to the strain gage before placing it on 
the member. Slight pressure was applied to the gage while 
the cement was drying. When thoroughly dried, the gage 
was coated with wax to protect it from damage. 


Fig. 6 Gusset plates on joint L, after failure occurred. View marked L, shows 
the side of joint with glue-starved area 
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Leads of No. 18 copper wire connected to the terminals 
of each gage with the selector switches made it possible to 
switch quickly from gage to gage without changing the bal- 
ancing unit. The use of two balancing units eliminated 
errors in reading which might result during the test from 
changing leads between switch panels and _ balancing 
instruments. 

The loads were applied in increments of 50-psi fluid 
pressure or 133 lb per cylinder. Readings of all gages were 
made while the loads were kept constant at the determined 
value. The truss was loaded well over the design load and 
the strains at the design load for each point read from charts 
plotted for that point. In this way local variations could be 
checked so they would not affect the strain to be used in the 
calculations. A series of three loadings and unloadings were 
made and the average of the strains calculated. The average 
strains at the design load were then multiplied by the mod- 
ulus of elasticity (E) of 1,940,000 psi to obtain the unit 
stress at the design load. These unit stresses are shown with 
the calculated stresses in Table 1. 

The use of glue for assembly of plywood gusset plates 
presents a practical method for joining the members of tim- 
ber trusses. In one joint, however, glue starvation on one 
side resulted from slight variation in thickness of common 
dimension material (Fig. 6). 

On the side where the glue contact was good, the unit 
stress on the area was 68 psi, while on the other side where 
failure occurred there was approximately a 25 percent con- 
tact area with a unit stress of 307 psi. 


Discussion 

Strain gages gave reasonably consistent readings. The 
increase in strains followed straight lines so that the strain 
at the design load was determined easily. 

The stresses due to axial loads, to bending introduced by 
loading in top chords and to deflections of truss members, 
were calculated for the end of each member. Under ordi- 
nary design conditions the first two of these influences are 
taken into account and in this discussion are considered to be 
primary stresses. The third influence plus other defects in 
construction are not normally allowed for in computations 
and are considered, therefore, as secondary stresses. 

The measured axial strains were obtained by averaging 
the strains on the four surfaces of each member. The strains 
caused by bending were measured as a combined strain 
which included bending in the top chords and the effects 
caused by truss deflection. These two were separated ac- 
cording to the ratio between the corresponding calculated 
values. The stresses calculated from these strains were then 
regrouped into primary and secondary stresses as previously 


_ described. These strains were then multiplied by the 


modulus of elasticity to determine the unit stress. 

Stresses caused by bending in the top chords are high 
in most members and, when combined with axial stresses, 
represent a large proportion of the total stress. 

Secondary stresses, the result of truss deflection, com- 
prise a small percentage of total stress as shown in Table 1. 
In member U;L2, they were 85.0 percent; in all the other 
members they were 17.6 percent or less. The fact that the 
two usually high values do not occur at similar points in the 
truss, suggests that strain-gage results may be erroneous, 
because the actual value for strain is small at points where 
the percentage is so large. 
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These secondary stresses are high at the ends of the 
members in the panel points. In designing the individual 
members as columns, a reduction is made in the allowable 
unit stress depending on the “‘slenderness ratio’. Most truss 
members are long and slender, so the unit stress is reduced 
to allow for bending at the center portion of the member. 
Since the secondary stresses are high at the supports, the re- 
duction in allowable unit stress for bending allows for the 
added stress at the supports where the members are under- 
stressed. The combination of secondary stresses and column 
action tend to produce a balanced design in the member. 


Conclusions 

The computed values of strain check well with the 
measured values which indicate that the assumption of no 
rotation at the panel points is logical and could be used in 
future calculations. 

When calculated bending of the top chord members of 
this truss is combined with the axial stress to produce pri- 
mary stress, the magnitude of the secondary stress is less than 
17.6 percent of the primary stress. If the allowable unit 
stress in members is decreased according to the standard 
column formula, the secondary stresses will be taken care of, 
because the decrease in allowable stress allows for bending 
at the center of the member. The secondary stresses could be 
neglected in design when using presently accepted factors 
of safety. 

A design stress of 200 psi would be adequate for glue 
contact area and would result in factors of safety approxi- 
mately the same as those used in other members in the 
design. 
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Air Conditioning Reduces Chick Mortality 


HILE hot summer weather produces a sharp rise in 

chick losses, both at hatcheries and in transit, modern 
air conditioning has substantially reduced baby-chick mor- 
tality. This has been proved in the experience at Vineland 
Farms Hatchery at Vineland, N. J., where between 10 and 
12 million chicks are hatched each year. Since a Chrysler 
Airtemp air-conditioning system was installed in the hold- 
ing room of this hatchery last May, chick losses from over- 
heating are at an all-time low; also, the percent lost in transit 
has been less because chicks are found to be much stronger 
when leaving the hatchery. 

A problem on how to minimize draft was solved by 
using low air velocities with anemostat diffusers. Air dis- 
charge velocity from the anemostats is 500 fpm with a maxi- 
mum 50 fpm 18 in directly beneath the outlets. With this 
system, chicks could be stacked in cartons within 18 in of 
the diffusers. A steam coil in the packaged air conditioner 
provides for the tempering of outside air in the winter. The 
problem of chicken fuzz was overcome through the use of 
a double bank of filters which are cleaned daily. 
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Storage Pond Design 


Dwight D. Smith 


Member ASAE 


ARM reservoirs properly designed and constructed can 
furnish a reliable and economical supply of water for 
supplemental irrigation in many soil areas where ade- 

quate supplies from streams or shallow wells are not avail- 
able or economically feasible. For upland areas like much 
of north Missouri they are the only practical source of 
water supply. 

There are three principal factors to be evaluated in the 
design of farm reservoirs for an irrigation water supply. 
The first of the three is (a) the irrigation-water requirement. 
As for any system this includes determination of consump- 
tive use, available moisture capacity of the soil root zone, 
probable soil-moisture deficits at the beginning of the sea- 
son, and application efficiency. The other two factors are 
(4) evaporation and seepage losses from the reservoir and 
(c) drainage area size and probable water yield during 
drought cycles. With those three factors evaluated the 
design engineer can determine whether a one or two-year 
water supply reservoir is the more practical and the storage 
volume required. 


Irrigation Water Requirement 


Consumptive Use. The three generally accepted methods 
for determining consumptive use are Blaney-Criddle, Thorn- 
thwaite, and Penman. Solution by one of these or from 
experimental measurements establishes the amount of water 
to be provided from a combination of soil-moisture reserves, 
rainfall and irrigation. Experimental work in the east and 
midwest is supplying direct data on consumptive use for the 
humid region. During the drought of 1954 at the Midwest 
Claypan Experiment Farm near McCredie in central Mis- 
souri ifrigated corn used 22in from planting time in 
early May to September 1. This was at an average rate of 
0.185 in per day for the 120-day period. Average daily 
use reached 0.37 in during midJuly. With soybeans it av- 
eraged 0.239 in per day for the same period and reached 
0.51 in during midJuly. 

Available Moisture Capacity. A knowledge of the avail- 
able moisture capacity of a soil is necessary for determining 
what part of the total water requirement can be supplied 
from soil-moisture reserves. With a large amount of avail- 
able moisture storage in the soil the storage-reservoir 
volume may be less. Soils such as the claypans which have 
an available capacity of over 8 in in the upper 4 ft will not 
need a surface storage reservoir as large as that required for 
sandy soils. Soil-moisture capacity data, as available, is gen- 
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Recorded data from two experimental res- 
ervoirs and a study of factors relevant to 
water storage reveal important design in- 
formation for irrigation water storage ponds 


erally published in irrigation guides. (1) * Recently emphasis 
has been placed on securing additional data of this type. 

Probable Soil-Moisture Deficits. A high available soil- 
moisture capacity is of little value from the standpoint of re- 
ducing the size of a surface-storage reservoir if this capacity 
is only partially filled by rainfall between crop seasons. 
Deficits may be computed from climatological and water- 
use data. Most midwest soils have an annual moisture cycle 
characterized by depletion during the summer by growing 
crops, followed by recharge during the fall and winter. 
When fall and winter precipitation is appreciably below the 
soil-moisture capacity, planting time deficits may be ex- 
pected. It is probable that not more than 50 percent of the 
available moisture capacity of the root zone on the higher 
capacity soils should be used for reduction of reservoir 
storage volume. A more positive figure may be secured by 
probability analysis of computed deficits. 

Application Efficiency. This factor has been evaluated 
from numerous tests in the irrigation section of the country. 
Somerhalter (9) has reported an average measured efficiency 
of 84.1 percent for sprinkler and 72.4 percent for furrow 
(loss from end of furrow included). In general, losses dur- 
ing irrigation have been considered to range from 15 to 30 
percent. Seventy-five or 80 percent appears to be a satis- 
factory application-efficiency value for design purpose for 
the humid region. 


Evaporation and Seepage Losses 

Reservoirs improperly designed and poorly constructed 
have large losses from evaporation and seepage. These 
losses may result in storage efficiencies (volume available for 
pumping during the irrigation season divided by total stor- 
age volume) of less than 50 percent. Rohwer (7) reports 
that evaporation from a copper-lined pond 85 ft in diameter 
averaged 70 percent of that from a standard Weather 
Bureau pan. He also reported a similar ratio between lake 
and pan evaporation. 

Evaporation and seepage have been measured, beginning 
in 1951, from a 16-acre and a 1-acre reservoir at McCredie, 
Mo. The results show that evaporation from the reservoirs 
averaged 73 and 78 percent, respectively, of that from the 
Weather Bureau pan. The pan, however, was located at 
Columbia, 25 miles west of the reservoirs. 

Losses by months from the McCredie reservoirs are 
plotted against the Weather Bureau pan data in Figs. 1 and 
2. A linear relationship, as expressed by the following equa- 
tion, was assumed: 


E,=S+b E, 


in which E,= monthly reservoir loss in inches 
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MONTHLY EVAPORATION AND SEEPAGE 
16 ACRE RESERVOIR 
MIOWEST CLAYPAN EXPERIMENT FARM 


MCCREDE, MO. on -54 
APRIL - OCTOBER VALWES 
SWC, ARS, USDA & MO. AG DP ST. 


=~ RESERVOIR EVAPORATION @ SEEPAGE LOSS- WICKES 


& 


Ey + S+ bEp 
+964 .73Ep 


Ep - EVAPORATION LOSS PER MONTH - INCHES 


from U.S. Weather Bureau pans ¢ 


E,= monthly Weather Bureau pan loss in inches 
$=average monthly seepage loss in inches 


b=a constant expressing the ratio of reservoir 
to pan evaporation loss. 


S and 4 were evaluated by the method of least 
squares. 


Approved construction methods for control of seepage 
were followed in construction of the 16-acre reservoir. This 
included a clay blanket over the face of the dam and other 
pervious soil areas in the bottom of the reservoir. The cor- 
rugated metal spillway tube of the 1-acre reservoir allows 
leakage through rivet holes when the water level is within 
6 to 8 in of being full. This increases the seepage rate for 
certain months and may account for the greater scatter about 
the relationship line than for the 16-acre reservoir. While 
a core trench was installed during construction of the dam 
for the 1-acre reservoir no special compaction was used other 
than by the bulldozer used in the construction process. The 
1-in-per-month seepage rate for the 16-acre reservoir is prob- 
ably near a normal amount for well-constructed reservoirs. 
That of the small reservoir is on the excess side. 


Evaporation data from Weather Bureau pans are avail- 
able for most sections of the country. Evaporation may be 
computed also by equations such as Rohwer'’s (7), equation 
10. Most Weather Bureau pans are operated only 7 months 
of the year. Losses during the remainder of the year how- 
ever, are usually small. For the 16-acre reservoir at Mc- 
Credie total losses averaged 2.14 in per month for the 5- 
month period November to March. By use of the reservoir 
loss equation, pan evaporation for this period was calculated 
to average 1.62 in per month or 26 percent of the average 
measured pan loss during the other 7 months of the year. 


Watershed Yield 


Generally farm ponds have been constructed with small 
drainage areas to minimize the spillway problem and to 
insure sanitary and silt-free water. Seldom has the ratio of 
drainage to pond area exceeded 5 to 1. For irrigation water- 
supply reservoirs, much larger drainage areas are required to 
insure supplies of water during drought cycles. Runoff rec- 
ords upon which probable yield amounts can be based are 
limited both in extent and in duration. For Missouri, rec- 


Evaporation and seepage losses from reservoirs on the Midwest Claypan Experiment Farm, McCredie, Mo., in relation to evaporation 
Fig. 1 (Left) Data from a 16-acre, clay-blanketed reservoir ¢ 
reservoir 


MONTHLY EVAPORATION AND SEEPAGE 
| | ACRE RESERVOR 
MIDWEST CLAYPAN EXPERIMENT FARM 


| 
| 


Ey - RESERVOIR EVAPORATION @ SEEPAGE LOSS -INCHES 


i * S++. Ep 
* 225+ 0.78 Ep | 


Ep-EVAPORATION PAN LOSS PER MONTH - INCHES 


Fig. 2 (Right) Data from a 1-acre 


ords are available for two soil types, both record periods 
including a drought cycle. 

Runoff records were secured on the Shelby silt loam area 
of northwest Missouri during the 10-year period 1932-41. 
The soil is of glacial origin and is classified as moderately 
permeable. The runoff amounts from a well-managed blue- 
grass pasture watershed and from a terrace area in cultivated 
crops, both approximately 5 acres in size, were averaged to 
simulate the runoff from a mixed-cover watershed. The 
acreages of pasture and cultivated crops average about equal 
on farms in this soil area. 


The single storm runoff amounts were totaled for each 
water year (July 1 to June 30) and plotted on logarithmic 
probability paper. Plotting points were from a table pre- 
sented by Beard (2). A linear relationship on log prob- 
ability paper was assumed. A trend line was fitted to the 
data by the method of least squares. Logarithms of runoff 
amounts and plus or minus horizontal linear measurements 
from the 50 percent line to each of the percent of time 
plotting points, were used for the two ordinates. Fig. 3 
shows the data for the Shelby soil. Runoff amounts for two 
consecutive water years were also computed and plotted on 
the figure. The plottings for both the single and the 2-year 
runoff amounts show a definite linear relationship. The 
minimum single-year runoff during the 10-year period was 
0.39 in. It occurred during the year ending June 30, 1938. 
According to the trend line an amount this low could be 
expected to occur once in 25 years. 


Runoff records from a 154-acre mixed-cover watershed 
in the Mexico silt loam area of central Missouri were se- 
cured during the 13-year period 1941-54. The soil is a clay- 
pan classified as slowly permeable. The runoff amounts 
were plotted as described for Shelby soil data and presented 
in Fig. 4. Runoff from the Mexico soil watershed does not 
fit a linear relationship as satisfactorily as that from the 
Shelby area. The extremely low runoff of 0.21 in for the 
water year ending June 30, 1954, steepened the trend line 
such that the line does not appear to represent the true 
trend of the data. The trend line does indicate, however, 
that an amount this small could be expected once in 
1000 years. 

Minimum 1 and 2-year amounts of runoff that may be 
expected during different time periods were read from the 


AGRICULTURAL ENGINEERING * NOVEMBER + 1955 


£ 4 id ag 
re a Z Bhs Peis 5 : 22 a s ‘ : a P . ae 
as Sart : — K cia r Bebe RY SORA a ee eee EE wae he 5 2 = | 

ea en na sid ast aes Saal q "ee 
ee om 
aN ae - 

x ee 

" See ' z :. 

ry el 2 | 12 > ae 
rig se 7 
2 ON ates ait : 
| n ee aes Hie : 
was aoe bie 
ites 4 10 —+—_—_— L a ARIES * 
oe | oe | | ae nr 
pet ie, % A | | ee | | ee 
> Be 7 6 - I — e ia Oo See ee Eee een en ae ae 
: He - | | TAL A ie 
pia. | be ‘ idee 
it te } | , | pe os 
: eit | | ° | Hee Te 
a | . = - Sere < 0 - 
ifpeaee. 7 | ~ aii Rane > e 7 — : a MCCREDE, MQ 951.54 sie 9 
Bl foie °° | ‘ | | APRIL-OCTOBER VALUES ae 
Wee cs. ce ° e * SWC, ARS, USDA, ® MO. AG. EXP ST. a 
ho Bier tia ro) | ei oe 

ie q = " | Ee ae 
- ae ea Sane CED me cee ar ae Bee ae Ee ae 
Mee cee i‘ | ° T | a 
eae ° } tc tee 

a 

hae | | | | es uer 
Si emyen 2} ___+ : a eee NOt | eee) bam: Seen P ae Me EN a - espe 
* ¥ “7 E | 4 : ee 
vei “a ay aay | ——_ ae 
i .s S SEEPAGE | 1 es 
: ° i i Fem 
‘ ) ) ; ad ° 2 « 6 6 10 12 “4 "6 18 ° 2 a 6 68 10 2 “4 iy ir} i a: ‘ 
Be ey 
y : 
. as | 2 fe 
ip ana | i i 
coe & 
: ¢ ie tele 
wa Po oa 
p eye: 
ae 7 } 
OE Si i : 
ay a at ‘ ‘ on 
fe ae 
ree On i 2 
eo hae e 
et a. 
eae ‘ ae 
aa ae 
Pe | ‘ - * y 
ra 3% * i 
cee i wa 
FE Re 
ade Be 
£ esate eer 
rae e<% =e 
fe cee es 
es 7) 
af thes ie ; 
ab oer ‘ 

a - ; © 
ee Sa RN hy ae 
nS htt ag 

Eee ‘oe: 
bbe 8) a 39 
Pigs ty Dad 
ee 
| Ge € pe 
ee. ae 
cA ae Ea ae: 
i gee ee 
ints ee 
ip een. Res 
ene ae 
mite 744 ee i 
: oy ¢ eens 
cep aes 
sae aed 
eo 
vee 3 
hee i ' er 
(agua Sota Ce Aa CN ae ee ir - 


age volume of 555 acre-inches will be 
required, if it is to be stored in a reser- 
voir with the storage-depth relation- 
ship of the 16-acre McCredie reservoir. 
Evaporation and seepage minus rain- 


fall during the 3-month period was as- 
sumed to be 14.4in. This was the 3- 
month average net loss for the 16-acre 
McCredie reservoir during 1953 and 
1954. Without the direct measurement 


TERRACED CULTIMATED © PASTUPE 
| SHELeY SAT LOAM 

MOOE RATELY MEXICO SET LOAM 

\ ELY PERMEABLE ve 


+ 


reservoir loss equation and Weather 
Bureau pan data. For this reservoir a 


waa coven warenoaes |; it could have been estimated by the 
| 4 | 


water depth of 10.0 ft and a surface 
area of 10 acres would be required to 
hold the 555 acre-inches. But with 


© sme ww «wes Only this amount of storage the reser- 
PERCENT OF TIME PERCENT OF TIME 


Fig. 3 (Left) Water-year runoff for one and two consecutive years from a moderately 


voir would be empty at the end of the 


permeable area for the 10-year period, 1932-41 ¢ Fig. 4 (Right) Water-year runoff for <egmTER sonnee. For the supply to 
one and two consecutive years from a slowly permeable area for the 13-year period, 1941-54 be replenished before the next season, 


curves of Figs. 3 and 4 and tabulated in Table 1. These 
values may be used in determining size of watersheds on 
similar soil and climatic areas required to fill irrigation 
water supply reservoirs during drought cycles. Since both 
records were secured during a period of limited length 
containing a drought cycle the tabulated values may be con- 
sidered conservative for design purposes. 


TABLE 1. MINIMUM WATER YEAR AMOUNTS OF RUN- 
OFF TO BE EXPECTED DURING DIFFERENT TIME PE- 
RIODS FOR SOILS OF TWO PERMEABILITY CLASSES 


Return Moderately permeable Slowly permeable 
Period Shelby silt loam Mexico silt loam 
1 year 2 years 1 year 2 years 
Years Inches Inches Inches Inches 
10 0.71 245 1.64 6.10 
25 0.43 1.46 0.97 4.30 
50 0.32 1.14 0.69 3.43 
100 0.24 0.91 0.51 2.80 


Selecting Size of Reservoir 

Recommendations for size of reservoirs are stated gen- 
erally in terms of acre-feet storage per acre to be irrigated. 
Several of the general recommendations are as follows: 


Larson (5) 1.00 acre-feet per acre. 
Ruby (8) 1.50 acre-feet per acre. 
Beasley (3) 1.25 to 1.75 acre-feet per acre. 


University of Illinois (4) 1.50 to 2.00 acre-feet per acre. 


The latter two vary the size depending upon the irriga- 
tion requirement for different soils. For a specific case, re- 
finement can be made depending upon evaporation, seepage, 
surface area, and whether the design is based on holding a 1 


or 2-year supply. Table 1 shows that minimum runoff for _ 


2-year periods are at least three times that of the 1-year 
amounts. Evaporation and seepage losses will be higher for 
a 2-year supply because of the larger average surface area 
during the first year. With a 1-year supply reservoir the 
volume need be large enough to hold only the irrigation 
requirement plus evaporation and seepage during the irriga- 
tion season. But for a 2-year supply the volume must be two 
times the single-year supply plus the increased loss during 
the first irrigation season because of the larger area and 
plus the between season losses. 

If an irrigation requirement of 400 acre-inches is as- 
sumed for the period July through September, a total stor- 
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runoff would have to equal the 555 
acre-inch storage plus an additional 55 acre-inches for the 
net loss during the 9-month period, October to June. For 24 
out of 25 years this would require a claypan soil drainage 
area of 630 acres. But for two consecutive drought years 
like 1953-54 there would have been no water for irrigating 
during 1954. 

A reservoir similar to the one in the previous illustra- 
tion, but with the dam of sufficient height to hold a 2-year 
supply, would require a storage volume of 1240-acre- 
inches. The depth of water would be 14.5 ft and the surface 
area 15.75 acres, the same as the McCredie reservoir. 
A claypan drainage area of about 290 acres would be re- 
quired to supply 1240 acre-inches of runoff during a 2-year 
period with the minimum amount of runoff to be expected 
96 percent of the time. The reason a smaller drainage area 
is required for a 2-year supply reservoir than for a 1-year 
supply reservoir, is the fact that 4.4 times as much runoff 
can be expected during two consecutive years than during 
a single year for a 25-year return period and a drainage area 
of claypan soil. This is shown in Table 1. 


A breakdown of the losses by periods for the 1 and 
2-year supply reservoirs are shown in Table 2. Depth-area 


TABLE 2. EVAPORATION AND SEEPAGE LOSSES AND 

CORRESPONDING RESERVOIR DEPTHS BY PERIODS FOR 

1 AND 2-YEAR SUPPLY RESERVOIRS, WITH STAGE- 

VOLUME RELATIONSHIP OF THE 16-ACRE RESERVOIR 
AT McCREDIE 


Net Losst 
During 
irrigation Between 
Irrigation Season seasons Total 

Supply Depth, Vol., Depth, Vol., Depth, Vol., Depth, Vol. 

period ft ac-in ft ac-in f ac-in ft ac-in 
One year 8.8 400 i:2 15 -—- — 10 555 
Two years 

lst year 25 400 1.2 199 — — 3.7 590 

2nd year 8.8 400 1.2 155 0.8 95 10.8 650 

Total 11.3 800 2.4 345 08 95 14.5 1240 


+Evaporation plus seepage minus rainfall. Irrigation season 
assumed to be July 1 to September 30. 


and depth-volume curves for the 16-acre McCredie reservoir 
were used in making these determinations. The monthly 
rainfall and reservoir losses that were used in the analysis 
are shown in Table 3. 
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The storage capacity of the 1-year supply reservoir was 
increased nearly 40 percent to provide for evaporation and 
seepage losses but with the 2-year supply reservoir an in- 
crease of 55 percent was required. The storage efficiencies 
of the reservoirs are 72 and 65 percent, respectively. If the 
reservoir side slopes had been steeper the net loss (Table 
2) storage volume would have been less. 

The annual irrigation requirement of 400 acre-inches 
assumed in the illustration is sufficient for 16 acres of corn 
and 16 acres of pasture during severe drought conditions as 
experienced during 1953 and 1954 at McCredie. The 1-year 
storage volume is equivalent to 1.45 acre-feet storage per 
acre to be irrigated and the 2-year supply reservoir 3.23 
acre-feet per acre to be irrigated. For the 1-year supply 20 
acres of drainage area would be required per acre to be irri- 
gated, but for the 2-year-supply reservoir it would require 
only 9 acres. With soil such as the Shelby, larger drainage 
areas per irrigated acre would be required. Both the stor- 
age volume and the drainage area per irrigated acre would 
be less with a reservoir with steeper side slopes. 


TABLE 3. EVAPORATION AND SEEPAGE BY MONTHS 

FROM THE 16-ACRE RESERVOIR AT McCREDIE AND 

MONTHLY RAINFALL AMOUNTS FOR THE DROUGHT 
YEARS OF 1953 AND 1954 


1953 1954 

Month E+S Rainfall E+Ss Rainfall 
January 1.19 1.42 0.92 0.71 
February 2.09 1.01 1.64 0.72 
March 2.60 3.60 2.81 1.99 
April 3.70 2.95 4.33 3.58 
May $35 3.74 2.02 3.62 
June 7.34 3.50 6.23 2.45 
July At 1.96 9.61 0.20 
August 7.06 2.14 5.94 5.33 
September 6.91 2.38 6.09 1.93 
October 3.46 2.72 3.7 4.72 
November 3.02 0.60 2.00 1.04 
December 2.75 0.71 1.13 1.52 

Total 52.84 26.734 49.44 27.81 


tNormal annual rainfall 39.01 in. 


Reservoirs with steeper side slopes and increased depth 
are more efficient in storing water because of the smaller 
area for evaporation and seepage. To illustrate this point, 
reservoir stage-volume curves were prepared for round 
reservoirs with side slopes of 5, 10 and 20 percent, all with 
a bottom area of two acres. Increasing the side slopes from 
5 to 20 percent reduced the storage volume required to hold 
the losses by half. The results are shown in Table 4. This 
is an important point to consider in reservoir design. How- 
ever, it is recognized that steep side slopes are impractical 
TABLE 4. EFFECT OF RESERVOIR SIDE SLOPE ON STOR- 


AGE VOLUME REQUIRED TO HOLD EVAPORATION AND 
SEEPAGE LOSSES 


Reservoir side slope (2-acre bottom) 


Item 5 percent 10 percent 20 percent 
l-year supply 
Loss volume 100 ac-in 80 ac-in 50 ac-in 


Loss as percent of use* 25 percent 20 percent 1214 percent 
Storage efficiency 80 percent 83 percent 89 percent 
Total depth 8.5 ft 10.9 ft 13.6 ft 
2-year supply 
Loss volume 360 ac-in 240 ac-in 170 ac-in 
Loss as percent of use* 45 percent 30 percent 21 percent 
Storage efficiency 69 percent 77 percent 82 percent 
Total depth 13.5 ft 17.6 ft 22.1 ft 


*Use volume 400 acre-inches per season. 
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for the larger reservoirs on areas with gently rolling to 
moderate land slopes because of excessive amounts of soil 
that must be excavated. 


Summary 


1 The three factors to be evaluated in design of farm 
reservoirs for an irrigation water supply are: (a) irrigation 
requirement per year, (4) evaporation and seepage losses 
from the reservoir, and (c) drainage-area size and water- 
shed yield. 

2 Evaporation losses from a 16-acre reservoir has av- 
eraged 73 percent of that from a standard U.S. Weather 


Bureau pan during the last 4 years, and 78 percent from 
a l-acre pond. 


3 Seepage from a clay-blanketed reservoir 16 acres in 
size has averaged 1 in per month, and 214 in per month 
from the 1-acre pond without the blanket. 


4 Evaporation and seepage losses for the 16-acre reser- 
voir, minus rainfall during the drought years of 1953-54, 
totaled 24 in per year of which one-half was seepage. 


5 The amount of runoff to be expected from a slowly- 
permeable claypan-soil watershed 24 out of 25 years is 1 in 
or more but for two consecutive years the amount is 4.3 in 
or more. 


6 The amount of runoff from a watershed with mod- 
erately permeable soil was less than half that from a water- 
shed with the slowly permeable soil. 

7 A reservoir with capacity for a 2-year supply is 
needed to insure an adequate supply during drought cycles. 

8 For a l-year supply reservoir 20 acres of claypan- 
drainage area are needed per acre to be irrigated to insure a 
supply 24 out of 25 years, but only 9 acres for a 2-year-sup- 
ply reservoir. 

9 Storage volume per acre to be irrigated should be 
14 acre-feet per acre for a 1-year supply reservoir and 34% 


acre-feet for a 2-year supply reservoir on midwest claypan 
soils. 


10 Reservoir storage volume required to hold the quan- 
tity of water that will be lost through evaporation and seep- 
age may be reduced by 50 percent by steepening the average 
side slopes from 5 to 20 percent. 
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The new agricultural engineering building at the University of Florida dedicated on October 15 


New Florida Ag Engineering 
Building Dedicated 


HE University of Florida dedicated its 
new agricultural engineering building on 
Saturday, October 15. The dedication cere- 
mony climaxed a two-day meeting of the 
Florida Section of ASAE. Wayne H. Worth- 
ington, ASAE president, spoke on the con- 
tributions of agricultural engineering to the 
national agricultural program. The dedica- 
tory address on the development and place 
of agricultural engineering in the agricul- 
tural program of the University of Florida 
was given by Willard M. Fifield, provost 
for agriculture. Frazier Rogers, head of agri- 
cultural engineering department, expressed 
appreciation on behalf of the faculty of the 
department of agricultural engineering. 

Construction of the new building began 
in June 1954, and was completed in July 
1955. Its 38,000 square feet of floor space 
is subdivided into four large modern class- 
rooms, 14 offices, eight laboratories, a semi- 
nar room, a student drafting room, an exten- 
sion drafting room, a conference and libra- 
ry room and two filing and supply rooms. 

The office and classroom section is a two- 
story structure and the laboratory section 1s 
a single-story structure under a sawtooth- 
type roof. The laboratories are equipped 
with both single and three-phase electric 
current, underground carbon dioxide ex- 
haust ducts, underground floor drains, low- 
pressure live steam outlets, compressed air 
outlets, hot and cold water, welding booths 
with forced ventilation, and an underground 
water reservoir with 10,000 gallons capacity 
for use in problems associated with water 
control. 

Facilities are provided for agricultural 
engineers in extension, research and teach- 
ing to perform their respective duties in all 
branches of agricultural engineering—power 
and machinery, farm structures, rural elec- 
trification, soil and water control, and crop 
processing. 


National Dairy Engineering 
Conference, March 13 and 14 


TH Fourth Annual National Dairy Engi- 
neering Conference will be held March 
13 and 14 at the Kellogg Center, Michigan 
State University, East Lansing. Suggestions 
for speakers may be sent to Carl W. Hall, 
agricultural engineering department, Mich- 
igan State University. 
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Tile Drainage Committee Invites 
Suggestions 


AN OPEN meeting of the ASAE Commit- 
tee on Specifications for the Design and 
Construction of Tile Drains, during the 
Winter Meeting of the Society in December, 
has been announced by K. H. Beauchamp, 
chairman. Interested persons are invited to 
attend prepared to comment and offer sug- 
gestions for revision of the tentative speci- 
fications published in the 1955 edition of 
Agricultural Engineers Yearbook (pages 
117-126). In view of the fact that these 
specifications have been in publication for 
two years, the Committee expects some sug- 
gestions to result from experience in their 
application, and from the results of re- 
cent research. The exact time and place of 
the meeting will be announced at the Soil 
and Water Division program sessions. 


Southern Agricultural Workers 
Meet February 6 to 8 


7 53rd annual meeting of the Associa- 
tion of Southern Agricultural Workers 
will be held in Atlanta, Ga., February 6-8. 
Eight sections will meet in the Atlanta Bilt- 
more Hotel and the remaining five sections 
and the Cotton Improvement Conference 
will meet in the educational building of the 
First Baptist Church. 

A general session of the entire conven- 
tion will be held on Monday, February 6, 
at 11:00 a.m. in the Biltmore Hotel. The 
second general session will be on Wednes- 
day, which will consist of program reports, 
the presidential address and a short busi- 
ness meeting. 


ASAE Meetings Calendar 


November 18 — OKLAHOMA SECTION, Stu- 
dent Union, Oklahoma A&M College, 
Stillwater 

December 8 — CONNECTICUT VALLEY SEC- 
TION, University of Massachusetts, 
Amherst. 

December 12 to 14 — WINTER MEETING, 
Edgewater Beach Hotel, Chicago 

December 29 and 30 — Paciric Coast SEc- 
TION, Tucson, Ariz. 

February 6-8—SOUTHEAST SECTION, Atlanta, 
Georgia 

June 17-20—49TH ANNUAL MEETING, Ho- 
tel Roanoke, Roanoke, Va. 


Note: Information on the above meetings, 
including copies of programs, etc., will be 
sent on request to ASAE, St. Joseph, Mich. 


AGRICULTURAL ENGINEERING 


New Federal Service Entrance 
Examination 


HE US. Civil Service Commission, has 

announced major changes in its college- 
level recruitment program. A number of 
civil service examinations previously open at 
the college level have been consolidated into 
a single Federal Service Entrance Examina- 
tion. Under this new program, a student 
will be required to take only one examina- 
tion which will be appropriate for the great 
majority of the entrance level positions in 
the federal service. Persons who pass the 
examination will be considered for a variety 
of positions suited to their interests, apti- 
tudes, training, and capabilities. 

Interested persons may obtain copies of 
the examination announcement and applica- 
tion forms from the U.S. Civil Service Com- 
mission, Washington 25, D.C. 


International Irrigation and 
Drainage Meeting 
N ANNOUNCEMENT has been received 


that the International Commission on 
Irrigation and Drainage will hold its next 
meeting in this country in May, 1957. The 
probable meeting place will be San Fran- 
cisco. It is proposed that papers be pre- 
sented by men oe various countries, in- 
cluding the United States. Four subjects 
have been selected for discussion, as follows: 
canal lining, soil-water relationships in irri- 
gation, hydraulic structures, and interrela- 
tionship of irrigation and drainage. 
Persons interested in participating or at- 
tending should contact W. E. Blomgren, 
chairman, executive committee, U.S. Na- 
tional Committee, International Commission 
on Irrigation and Drainage, 260 Leetsdale 
Dr., Denver 22, Colo. 


Agricultural Pipe Association 
Convention 


HE American Concrete Agricultural 

Pipe Association, 228 N. LaSalle St., 
Chicago 1, Ill. (Howard F. Peckworth, 
managing director), announces that the 6th 
annual convention of the Association will be 
held at the Brown Palace Hotel, Denver, 
Colo., April 12 to 14, 1956. 


Research Projects in Agricultural 
Engineering 

(Epitor’s Note: This list of active research 

projects supplements the lists published in the 


June and August issues of AGRICULTURAL ENGI- 
NEERING. ) 


Rutgers University, New Brunswick, N. J. 


Development of Structures and Allied 
Equipment for Processing ; Storage and Self- 
Feeding of Forage to Cattle. 1948 (1954) 

Engineering Investigations in the Har- 
vesting, Curing and Storage of Hay, with 
Particular Reference to Artificial Drying. 
1948 (1954) 

Basic Space Requirements for Northeast- 
ern Farm Houses as Influenced by House- 
hold Activity Patterns. 1947 (1954) 

The Development of a Suitable Electrical 
Moisture Meter to Determine the Moisture 
Content of Forage and Grains in the Field. 
1948 (1954) 

Grain Storage and Conditioning. 1954 
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ASAE MEMBERS 
in the News 


James H. Bornzin has been promoted to 
the position of assistant division chief en- 
gineer, farm implement division, Interna- 
tional Harvester Co., at the company’s main 
office in Chicago. He was previously as- 
sistant chief engineer at the company’s 
Memphis, Tenn., works. 

o 

Clarence R. Fahnestock has resigned as 
agricultural engineer at the Alaska Agricul- 
tural Experiment Station, Palmer, to accept 
a position in the research department of the 
Caterpillar Tractor Company at Peoria, Ill. 

+ 


John Heilman has resigned from the po- 
sition of executive director of Consejo de 
Bienestar Rural, at Caracas, Venezuela, to 
assume the position of president of the con- 
sulting firm, Desarrollo Industrial Agricola, 
C. A. in Caracas. 

- 

Morris E. Schroeder, until recently on 
duty with the armed services, is now em- 
ployed as instructor in agricultural engi- 
neering extension at Pennsylvania State 
University, University Park. 

o 


Floyd V. Matthews, Jr., has resigned his 
position in the product engineering dept., 
Richmond Works, International Harvester 
Co., to accept appointment on the agricul- 
tural engineering staff of the University of 
Maryland, College Park. 

. 

Robert T. Scott has been named public 
relations director for Hanson & Shea, Inc., 
trade association management specialists of 
Pittsburgh. Prior to accepting his new po- 
sition, Mr. Scott was with the Westing- 
house Electric Corp. information services 
department where he handled school and 
electric utility public relations programs. 
His work was closely related with youth 
activities. In addition to public relations 
work for trade associations, trade shows 
and industrial concerns, his new job will 
permit him to devote some time to public 
relations work pertaining to farm youth 
activities. 

* 

Wesley J. Wankel, formerly technical 
officer on surveys, P.F.R.A., Saskatchewan, 
has accepted a position with the Saskatche- 
wan Department of Agriculture. 

° 


Elijah L. Thomas, Jr., after completing 
requirements for an M.S. degree at the Uni- 
versity of Arkansas, has accepted a position 
on the engineering staff of the Boeing Air- 
plane Co., Wichita, Kans. 

e 

John F. Mellen, formerly with the Waia- 
lua Agricultural Co., Waialua, Hawaii, has 
joined the Caterpillar Tractor Co., in the 
capacity of an export sales trainee. His new 
address is 332 Laurel St., Morton, Ill. 

e 

Charles N. Hinkle, upon return from 
military service, has accepted a half-time 
teaching assistantship at the University of 
Missouri. His new job will permit him to 
work for a Ph.D. degree. 

e 

Lee C. Bowden has accepted a position 
as designer in the air conditioning depart- 
ment of General Electric Co., Louisville, 
Ky. He was formerly in the employ of the 
Avery Div., Minneapolis-Moline Co., in 
that city. 
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Philip H. Wilson, formerly district agri- 
cultural engineer for New York State Col- 
lege of Agriculture, has been appointed as 
head of the mechanized agriculture depart- 
ment and extension specialist in agricultural 
engineering, college of agriculture, Univer- 
sity of Rhode Island, Kingston. 


LeRoy C. Nelson, who has been employed 
as a farm manager at Mount Valley, Kans., 
has accepted a position as area extension 
agricultural engineer for Kansas State Col- 
lege and will be located at Garden City, 
Kansas. 

e 

Ralph C. Prince has resigned as an in- 
structor in agricultural engineering at the 
University of Tennessee to accept a similar 
position in the agricultural engineering 
department of Pennsylvania State University 
at University Park. 

° 


Warren L. Roller has resigned as an 
instructor in agricultural engineering at 
Purdue University to join the agricultural 
engineering staff of Ohio State University, 
Columbus. 

es 


Richard R. Russell, a 1950 agricultural 
engineering graduate, has completed the air- 
craft maintenance officer's course at Chanute 
Air Force Base in Illinois and is now a 
maintenance officer at the Tinker, Okla., 
Air Force Base. 

e 


Jerles E. Russell, formerly with Allis- 
Chalmers Mfg. Co., Milwaukee, has ac- 
cepted a position with the U.S. Soil Con- 
servation Service. His headquarters will be 
at Huntsville, Ark. 


NECROLOGY 


Robert M. Salter, chief of the Soil and 
Water Conservation Research Branch 
(ARS), U.S. Department of Agriculture, 
died at his home in Silver Spring, Md., 
September 13. 


Born at Huntington, Ind., in 1892, Mr. 
Salter received a B.S. degree in 1913 and 
an M.S. degree in 1914 from Ohio State 
University. His major was in chemistry and 
agronomy. In 1944 he received an honorary 
doctor of science degree from Rutgers Uni- 
versity. He became a soil chemist at West 
Virginia University and its agricultural 
experiment station in 1915. In 1919 he 
became head agronomist. He returned to 
Ohio State University and the agricultural 
experiment station as professor of soils ex- 
tension in 1921 and became acting head of 
the soils department in 1924. From 1925 
to 1940 he was chief in agronomy at the 
Ohio Agricultural Experiment Station, and 
chairman of the agronomy department at 
Ohio State University from 1929 to 1940. 
He served as director of the North Caro- 
lina Agricultural Experiment Station 1940 
and 1941. 


Mr. Salter joined the U.S. Department of 
Agriculture in 1941, at which time he be- 
came head of the division of soil and fer- 
tilizer investigations, Bureau of Plant In- 
dustry. In 1942 he became chief, Bureau of 
Plant Industry, Soils, and Agricultural En- 
gineering. From 1951 to 1953 he was 
chief of the Soil Conservation Service. 
Since November, 1953, he served as chief 
of the soil and water conservation branch, 
Agricultural Research Service. 


He is survived by his widow, two sons 
and two daughters. 
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With the ASAE Sections 


Oklahoma Section 


A meeting of the Oklahoma Section will 
be held at the Student Union, Oklahoma 
A & M College, Stillwater, November 18. 
Papers and reports planned for the meeting 
include such subjects as conditioning grain 
in terminal storage, the use of window 
refrigerated air conditioners for egg cool- 
ing, runoff studies and related work being 
done at the outdoor hydraulic laboratory 
near. Stillwater, and organizing a farm wa- 
ter systems campaign. 

M. R. Lohmann, new dean of the school 
of engineering, Oklahoma A & M College, 
will be the featured speaker for the noon 
luncheon. On the afternoon program is in- 
cluded a laboratory inspection trip to ob- 
serve some of the agricultural engineering 
research projects that are underway. For 
those who would like to see the latest in 
milking parlors, a short trip will be made 
to the dairy farm to observe the new type 
of milking parlor that is designed for one- 
man operation. 


Washington Section 


A meeting of the Washington Section 
will be held Friday, November 18, in Room 
6970, South Building, USDA, 14th and 
Independence Ave., S.W., Washington, D.C. 

Harold E. Pinches, assistant director, 
Farm and Land Management (ARS), USDA, 
will talk on management engineering in 
agriculture. Mr. Pinches is former head of 
agricultural engineering at the University of 
Connecticut. E. G. McKibben will serve as 
chairman. 

The change in time and place from the 
normal meeting schedule was brought about 
because of the Armistice Day holiday. 

At a section meeting held October 14, 
Harry A. Borthwick, newly elected pres- 
ident of the American Society of Plant 
Physiologists, spoke on the subject of regu- 
latory effects of light on plants. T. E. 
Hienton, head, rural electrification section, 
agricultural engineering research branch, 
USDA, served as chairman. 


Chicago Section 


E. B. Scott, division manager of agricul- 
tural sales, Public Service Co. of Northern 
Illinois, has been elected as the new chair- 
man of the Chicago Section at the Oct. 17 
meeting. Mr. Scott succeeds K. W. Snyder. 
G. A. Karstens, Dan Kitchen, and R. W. 
Whitaker have been elected as vice-chair- 
men. E. R. Johnson will serve as secretary- 
treasurer for the coming year. 

Appointments for the planning of the 
ASAE Winter Meeting include Dan Kit- 
chen, publicity; G. A. Karstens, visual aid 
equipment, and E. R. Johnson, registration 
and information. 


Connecticut Valley Section 


A meeting of the Connecticut Valley Sec- 
tion will be held December 8, at the Uni- 
versity of Massachusetts, Amherst, with a 
supper at 6:30 p.m. in the university com- 
mons. Speaker for the evening will be 
Harold E. Gulvin, formerly head of agricul- 
tural engineering, University of Rhode 
Island, and now head of the farm products 
research division, Eastern States Farmers’ 
Exchange. Mr. Gulvin will preview his new 
book on “Mechanized Agriculture’. 

Other items of interest will include the 
secretary's and executive committee’s reports 
and election of officers for the coming year. 
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ANY SHORTCOMING in machine performance 
—whatever the cause—reflects on the maker. 
That's why so many farm machinery manu- 
facturers standardize on Link-Belt chain for 


& a 
long life and added dependability. Exact 9 ‘ 
manufacturing controls and thorough testing AY/)] I / f \ DOO USGTETT 
assure maximum chain strength and uni- ° 


formity...contribute to the overall quality 
» ma 
| 4 | | 
; : 
| 
x 


~,  relyon iin 


COMPLETENESS ASSURES LOW-COST, 
PRACTICAL ANSWERS. With Link- 
Belt’s broad lines of chain, sprock- 
ets and attachments, farm ma- 
chinery manufacturers are sure to 
find the right answer for each ap- 
plication. 


na) ivy 


EXPERT ENGINEERING AND FIELD TESTING. Link- 
Belt’s engineering staff is unequalled in abil- 


ACCURATE MANUFACTURE, In the world’s 
largest chain plant— modern, spe- 
cialized machines allow the economies 
of large-scale production without sac- 


arr ity and experience. Design innovations are cae enmusade. im obditind enmit 
eee continually recommended and thoroughly a ee ene. 


uous inspection safeguards tolerances 
and finish of every length of chain. 
Next time you face a drive or convey- 
ing problem, call your nearest Link- 


Belt office. 
a f 
= LT 


Hin a eae i pou pe SPROCKETS 


field-tested. Many universally-used chain de- 
velopments were born at Link-Belt. 


every Link-Belt chain must conform to exact specifica- Lina. BELT COMPANY: _faecutive Otiices, 307 . Michignn Ave.» Chicago 1. To Serve 
i i i ndustry ere Are in elt ants, ales 1ces. toc arrying ectory ranc 
e tions. Our modern laboratory studies ao Stores and Distributors in All Principal Cities. Export Office, New York 7; Canada, 
refinements to improve chain life, complementing the Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; South Africa, Springs. 
design research of our engineers. Representatives Throughout the World. 13,717 
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New 5-Plow Diesel Tractor 


Deere & Co., Moline, Ill., has announced 
a new 5-plow standard-tread diesel tractor. 
It is the new Model 80 Diesel, successor to 
the Model R. 


¢ aD 
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This tractor reportedly will plow a 6-ft 
strip, pull a 21-ft double-action disk har- 
row, and will handle double hookups of 
hydraulically controlled grain drills, tool 
carriers, field cultivators, rod weeders, and 
comparable loads. 

In factory tests, the new tractor devel- 
oped approximately 65 hp on the belt, 
57 hp on the drawbar, and matched the fuel 
consumption of the Model 70 Diesel. Built- 
in power steering, live hydraulic Powr-Trol, 
and live power shaft are available as op- 
tional equipment. The hydraulic system 
features a dual valve, which permits inde- 
pendent or simultaneous operation of two 
remote cylinders. 


For starting, especially in cold weather, a 
V-4 gasoline starting engine is used. This 
engine furnishes power to crank the diesel, 
warms the liquid in the connected cooling 
systems, and also preheats incoming air for 
earlier starting. 


New Lock Pin 


D. W. Price, 11161 West Pico Blvd., 
Los Angeles 64, Calif., has introduced a 
new safety lock and release pin. Called the 
Ball-Lok pins, they are made to military 
specifications and are of single-action type 
—either push or pull. No push-type pin can 
be released accidentally. The release button 
must be depressed to disengage the lock at 
the time the pin is pulled. Remote control 
models are produced also. 

When the pin is inserted, or in a locked 
position, chrome steel balls protrude be- 


yond the body assembly, where they are 
locked by the large diameter of the spring- 
loaded plunger. To release the pin, push- 
ing the release button (except remote con- 
trol models) allows the balls to sink below 
the diameter of the body assembly, leaving 
the pin free to be inserted or removed. 
Models which may be mallet driven are 
provided also. Pins are available in a 
range of 8 models in 16 sizes. Distribution 
is by Rowe Sales Co., 2140 Westwood 
Blvd., Los Angeles 24, Calif. 
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New Rotary Cutter 


International Harvester Co., 180 North 
Michigan Ave., Chicago 1, Ill., has intro- 
duced a new PTO-driven rotary cutter that 
cuts and shreds cotton and corn stalks, clips 
pastures, and maintains roadsides. 

Heavy, free-swinging knives, rotating at 
speeds up to 120 mph, cut a 57-in swath. 
The high, tapered front end opening allows 
knives to cut 6-ft stalks as they emerge 


from under the tractor and compresses the 
cut material for shredding. Cutting height 
adjusts from 3 to 14 in. Safety shields give 
both machine and operator protection. A 
special shredding attachment can be obtained 
to reduce stalks, weeds, or brush to a pulp- 
like mulch. This new cutter is available in 
Farmall-mounted models or trailing models 
for any 2-plow or larger tractor. 


New Air-Cooled Engine 


Wisconsin Motor Corp., Milwaukee, 
Wis., has announced production of the 
Model BKN, a 4-cycle, single-cylinder, air- 
cooled engine. The new engine is rated 
from 3.2 to 6.8 hp in a speed range of 
1600 to 3600rpm. Its 2%-in bore by 


2%-in stroke provides a displacement of 
17.8 cu in. 

The new model can be furnished with 
various gear reductions, clutch assembly, 
electric starter and generator or starter only, 
and can be equipped to operate on kerosene, 
butane, propane or natural gas although 
regularly supplied for operation on gasoline. 


New Clutch Set Catalog 


Accurate Parts Mfg. Co., 1600 S. Ash- 
land Ave., Chicago 8, Ill., has released a 
completely revised catalog listing of all its 
clutch sets, clutch plates and pressure as- 
semblies. The new catalog contains 40 
pages of illustrations and alphabetical lists 
of all clutch sets for popular passenger 
cars and trucks. It also lists component 
parts in each set which may be ordered 
from the catalog. 


Oil Clutch for Tractor 


Caterpillar Tractor Co., Peoria, Ill., has 
announced a new oil clutch, now available 
as an attachment for its D4 tractors, and 
similar in design to the oil clutches in the 


D6, D7, D8 and D9 tractors. It features 
metallic-faced clutch disks, a self-contained 
gear-type pump and oil supply clutch brake 
for easy gear shifting. 

The three metallic-faced plates on the 
new clutch are separated by oil films at all 
times except for the last revolution or two 
as the clutch is engaged. The oil system 
includes an oil pump with screened inlet 
and passages which carry oil to all parts of 
the clutch. Oil enters the inner diameter 
of the clutch plates and circulates between 
them by means of grooves in the clutch 
facings. 


All-Purpose Speedometer 


O. W. Kromer Co., 1120 Emerson Ave. 
N., Minneapolis 11, Minn., has introduced 
a new field speedometer for precise acreage 
application checks on all farm jobs. 

The new speedometer can be used to run 
on the ground or off a smooth tire. It 
comes complete with a drawbar hitch. The 
unit can be attached to all types of farm 
equipment and gives measurement in 10ths 
and 100ths of a mile and registers all 
speeds from 0 to 10 mph. It has a Stewart- 
Warner head and_ rubber-covered rust- 
resistant cable. 


Taper-Lock Chain Couplings 


Dodge Manufacturing Corp., Mishawaka, 
Ind., has added taper-lock chain couplings 
to its line of taper-lock sprockets and roller 
chain. 

The new chain couplings are of a flex- 
ible type and are said to permit sufficient 


relative movement between the hubs to ac- 
commodate slight angular and parallel shaft 
misalignment. 

Features of the new couplings include 
taper-lock bushings. These bushings are 
available in desired sizes —no reboring is 
required. The chain is a double-width, 
standard precision chain. Quick disconnect- 
ing of the shafts is possible by removing 
the one coupling pin and unwrapping the 
chain from the hubs. 

(Continued on page 752) 
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Thanks... 


for the air, 
and the water, 
and the generous earth . . . 


for the miracle of seed, 
the promise of blossom, 
and the nourishment of fruit. 


Thanks... 


for the dawn, 
and the pursuing twilight . . . 


for rain, 
and snow, 
and the glory of the ever-changing year. 


Thanks... 


for music, 
and art, 


and poetry... 


for commerce, 
and industry, 
for invention and achievement. 
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Thanks . . . 
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for the steeple, 
and the town hall... 


for the dome of authority, 
and the pillar of justice. 


- : 
Mena ds * 


Thanks... 

for kin, 

for friend, gerade oui E — 
for neighbor . . . , NT as ey 


for the strength of man, 

the courage of woman, 

for the confidence of the young, 
and the wisdom of the old. 


Thanks . . 


for the mind to know, 
the eyes to behold, 
the hands to use, 

and the soul to enjoy 
all these things . . . 


JOHN DEERE 


and for the heart to say— 
Thanks! 
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New Products and Catalogs 
(Continued from page 750) 


Ductile Iron Booklet 


The International Nickel Co., Inc., Reader 
Service Station, 67 Wall St., New York 5, 
N. Y., has announced a revised edition of a 
booklet, entitled Ductile Iron, the Cast Iron 
that Can Be Bent. The 28-page booklet is 
made up of tables, charts and photos to 
give up-to-date information on ductile cast 
iron. Photos show applications of ductile 
iron castings produced and used in the U.S. 
Added feature is a listing of typical appli- 
cations in various industrial fields. 


Electrall in Production 


International Harvester Co., 180 N. Mich- 
igan Ave., Chicago, has announced that the 


' Electrall, first announced in June, 1954, as 


y 


‘so 


an experimental tractor-mounted _ electric 
generating and distribution system for use 
anywhere beyond the high line, is now in 
production and available at dealers. Mounted 
on a Farmall 400 or International W 400 
tractor, the unit supplies 60-cycle power, 
single and three phase, for both 115 and 
220-v motors, tools and appliances. It will 
operate a specially-designed 10-hp motor for 
powering hay baler, small combine and 
similar machines. 

With a double-pole switch installed next 
to the high line meter, it can be plugged in 
to supply power for the farm home and es- 
sential barnyard equipment such «as pumps 
and milking machines, supplying emergency 
stand-by power. The unit is readily at- 
tached to the tractor. Except for such front- 
mounted equipment as cultivator and loader, 
it does not interfere with normal tractor 
operations. 


New Corn Sheller 


Deere & Co., Moline, Ill., has introduced 
its new No. 71 corn sheller. Portable and 
PTO-driven to save staking and aligning a 


belt, it reportedly shells up to 500 bu of 
ear corn per hour. 


A large-area cleaning shoe, plus two blast 
fans, provides good cleaning of corn. A 
grated cob stacker separates shelled corn 
from cobs. An all-steel shelling unit with 
full circumference cage shells all the way 
around its inside diameter. 
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125-Bushel PTO Spreader 


J. I. Case Co., Racine, Wis., has an- 
nounced its first PTO spreader, the new 
Case 125. The spreader box has double- 


bolted, double-treated pine boards and 
heavy acid-resistant angle steel for rein- 
forcement and side rails. 


Basic strength stems from two beams of 
5-in channel steel. The beams meet to 
form the V-type drawbar while extending 
well under the box. A single lever control 
handy to the tractor operator permits a 
choice of four rates of application. The 
apron conveyor and beater actions can be 
operated independently for cleanout con- 
venience. 

The shielded PTO is equipped for ver- 
tical adjustments to prevent binding action 
when used with tractors of varied PTO 
height. A safety jump clutch is included. 


Compressor Uses Automatic 


Clutch 


Mercury Clutch Division, Automatic 
teel Products, Inc., 1201 Camden Ave. 
.W., Canton 6, Ohio, has announced that 


S 
S 


the Davey Compressor Co., Kent, Ohio, is 
using the Mercury automatic clutch on sev- 
eral models of its Hydrovane compressor 
and on its small reciprocating compressors 
powered by 2, 3 and 5-hp electric motors 
and 3 to 6-hp gasoline engines. 

The Mercury clutch allows the power 
sources to reach full operating speed be- 
fore the load is engaged. It enables the 
engine to idle by automatically disengaging 
the load. It applies power smoothly and 
automatically while the power source oper- 
ates at an efficient speed; and once the load 
is accelerated, it transmits power at full 
efficiency. 


Farm Spraying Catalog 


Spraying Systems Co., 3226 Randolph St., 
Bellwood, IIl., will send on request its new 
20-page catalog No. 30, which includes 
illustrations, description and spraying data 
on all types of nozzles for boom, broadcast, 
hand and airplane spraying. Information 
on a wide range of accessory equipment is 
also included. Capacities of all types of 
nozzles are given in a reference form for 
all standard pressures and for all sizes of 
nozzles or orifices. 


New 2-Stage Clutch 


Dana Corp., Toledo 1, Ohio, has an- 
nounced the production of a new Spicer 
two-stage clutch. This clutch enables the 
Two input shafts are used. This is accom- 
plished by splining the secondary tubular 
hydraulic pump and PTO input shaft. The 
farmer to operate such machines as balers, 
mowers, corn pickers and forage harvesters 
continuously regardless of tractor starts 
and stops. 

The clutch, operated by a single foot 
pedal, controls power into the tractor drive- 
wheels and to a live pump and PTO. The 
dual function clutch actuates both an 11-in 
primary and a 9-in secondary disk in turn. 
input shaft of the transmission — passes 
through the hollow PTO shaft. Driving 


surface for the secondary disk is provided 
by a special flywheel ring. 

By pushing the clutch pedal part way 
down, through the light pressure range, the 
primary disk is disengaged, controlling the 
forward motion of the tractor. While travel 
is stopped, the operator can shift gears, but 
he has live PTO and pump. When the 
clutch pedal is pushed or depressed through 
its full range of travel, it disengages the 
secondary disk stopping the PTO and the 
hydraulic pump. A stop of simple design 
enables the operator to depress the clutch 
through its first stage but prevents dis- 
engaging the secondary disk and stopping 
the hydraulic pump and the PTO. 


New Bolster Hoist 


Lundell Manufacturing Co., Cherokee, 
Iowa, has developed a new wagon hoist 
designed to keep end pressure on the wagon 
gear at a minimum. The new hoist features 
a wider hoist frame; the use of special tie 


— 
~_ >. beeapeal 
na Ny Pe 


rods to ease forward pressure on the bolster, 
and a lifting principle in which both cylin- 
der ends work together in a pushing and 
pulling action to lift loads with low strain 
on the hoist frame. Hoists are easy to 
mount and available to fit all standard 
wagons. 


AGRICULTURAL ENGINEERING * NOVEMBER «+ 1955 


ae: ie DP Uiaae i RS a ae Seat ee eS se aber tes ine fo ony emma Lyle i a ila i ‘ i oan 
“| = Sas RES ET Tae REO ay ai 
Re “anes 
st nig 
pid art 22: 
Seri mary 
af Bt Peay seers 
eee ata x 
See Banja % 
Vaio Bead a Ae 
we eRe Re 2 
meee : 
as erie . % f oy z 
soe A ae aS 
cae Ce MEST = 
PS tea OD Pe = 
ee ’ a NA Po SS ee aiiiaed ee 
Tag Pr ee feelers ae aoe co 
™ ‘ ag 4 oa ca ee Ot oan poe om pee - + ri At 
age. ont Sis MME Sa ti igfge oO OS ee ire oie 
Wn ee oa a hae 
fee ae ~ aie) ee 
eet ee ee ee Ys : ww So at, ae 
ae: 6 3 a ae 2 ae : = 
ire ae ee 7 oe Ra 2 Rigg! = esa 
ae ka re a a , ok ‘ te 
aa ; Oe! oN 0S oe «gas 
; y ee re » aE eee - eo 8 (af. 
5 Mee - oh ee a her eee oy he, 
, eae 
rahe , = ‘ _* ot Ae 
= Angad . “4 J _— wil ees 
Sige: 44 naan See . if pat tog 
= a — =) 45 eal ee 
reas) i ete ta Ri aeteeN A ; ; oie e. 
igh st kee , ea ae ie ha ¢ jaeey 
Shar ac ue 55 Nae le a 
noL Ge ~ \ . ae, i 
“hah AES ee * x. | x3 eee T J 4 as) = ee ae 
ie Ss -~. Sli 2 — ia 
i ny Oe ae ae F a 2 ee 7 ie 
iy ere a ete: — eel ee 
Tes cn, & Sf 4 eee = F me 
we : — aimee s* — & Ss: can te. ‘ ze ime 
~ We sei i a Yea \— Peas ——ws as se Fie SS sf | *s ae 
a os . s as v. SR. ee <a Sh a, iy # RS 
ae a3 5 wats ae Lae, I) | a \ a iz q 6 ‘ Bs 
ny +e oF ef ae 7 a, a eS ® AEE og : : fees 
ot 12S ' ea - ey | ee 
See Tal g a? s . Pe PL a ERS ~ re | a: , mers 
: — ae a » \ asa 27) ss 
cb beni het ad é a ae = ey : — _ ——e a7 a 
errs a en r EEE Bit: ¢ 
pic eien = ee uf — ee 
3 Cae : Q{eor e. i By ce i : iP q 
ee s: 7% 
See Se te 
HE oie ae ie. 
Le janes x Sv) 
oes a 
oat, ® Dee ae 
i Ves " — - 
apa k ee _ % ; — -. 
sas “oe i: gm, ti ae 
oe , @ aR 
SF eee ® ae 
: f ies ? ae 
“sae 4% era 
a8 |) oa 
tiles \ ieee —<-- aS ie 
¥ _—— at ‘4 7 4 a Bias ~ 5 ay Fe 
gate i a <a - ~ aa rg ge 3 f * 5 eae” i a > 
at ee AE a ux ¢ fe Seay cro a 
Sad ye Er ek SS A pg ae . i 
eee ia s \ f4oet x MER. ae ae , ee 
cars We @ \ La a ee aor oo eee a Fa it, Jaa 
ee ay tee a, ha: fis yey GE a 
oa =| “1 J al PN of be . 4 eeu ee re oe) nee 
x - ; i 6 a a 5 a2 a eee ie 
Re Pa : , = Cage a. be 
nae praia - .. ee CU Se ee Sut 
a te as Silt SE ce ON ee ae. Pe Sl ee ae 
; ; tg ee ARR ERO R ASS. “5° —— ree ee wn beneg. : : 
iacea. 5S BOERS SAN , SS WOM Og A et Peay eS 
= ER See ise ae 
= 3 ee a ee | 
- * 
* ait eae 
je mth 
Precelt <a 
aes. i? 7 oP 
ON ae 3 
aed 3 
: ae 
|_| ie 
: j E ui 
ih 
ae +e 
ee 
Sie . _ — — . aE 


eres ERS LL. aaa x te eaaeaaenaeaiaae:. | 
4 : 
4 | 


. scnmeeenmmmees 


OT AS OE OI, RE BR 


oe 


| 


3 


i 


Hydraulic Gear Pump— product of Webster Electric Company, Racine, Wis. 


“You can use bigger shafts with 
TORRINGTON NEEDLE BEARINGS” 


How to achieve a bearing assembly of 
minimum size while maintaining maxi- 
mum shaft rigidity—that’s a puzzler 
that many a design engineer has had 
to sweat out. 

The Torrington Needle Bearing— 
because of its unique unit construction 
—has helped solve that problem in 
literally thousands of products through- 
out industry where it has become 
“standard equipment.” 

With its full complement of small 
diameter rollers, the Needle Bearing 
offers greater radial load capacity than 
any other anti-friction bearing of the 
same size. And because of its thin sec- 
tion, it permits the use of larger shafts 


to minimize deflection. 

In addition, a Needle Bearing needs 
no inner race when running on a prop- 
erly hardened shaft. 

For twenty years our Engineering 
Department has helped designers and 
manufacturers to adapt the unique ad- 
vantages of the Needle Bearing to their 
products. Let us help you with your 
anti-friction problems. 

See our new Needle Bearing Catalog 
in the 1955 Sweet’s Product Design File 
—or write direct for a catalog. 


THE TORRINGTON COMPANY 
Torrington, Conn. « South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTON 


EARINGS 


Needle + Spherical Roller + Tapered Roller » Cylindrical Roller + Ball + Needle Rollers 
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These features make 
the TORRINGTON 
NEEDLE BEARING wnique 
*low coefficient of starting and 
running friction 
© full complement of rollers 


eunequalled radial load 
capacity 


*low unit cost 
*long service life 
*compactness and light weight 


eruns directly on hardened 
shafts 


® permits larger and stiffer shafts 
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A report to you about men and machines that help maintain International Harvester leadership 


INDEPENDENT PTO—the big, 
easy-to-reach pto lever starts or 
stops pto-machines anytime— 
with tractor moving or standing 
—to head off slugging. 

Tip-toe pedal pressure sets 
double-disc brakes for fast, safe 
stops or pin-point turns. 


FAST, SIMPLIFIED SHIFT—The 
“tall’’ gear-shift lever is close to 
the steering wheel. A neutral 
slot the full width of the shift 
pattern makes shifting easy. 


ROAD-EASY STEERING— Big, 18- 
inch steering wheel lets opera- 
tor’s arms relax . . . teams with 
bearing-mounted worm and full 
gear to reduce steering effort. 


TA—10 SPEEDS FORWARD — Just 
pull the handy TA lever for two 
speeds in each gear. This can 
save downshifting ...speed farm- 
ing ...reduce operator fatigue. 


INSTRUMENT PANEL— Read-easy 
gauges are grouped for a one- 
glance check-up. Ignition key, 
choke and light switch are at the 
operator’s fingertips. 


brought new et 


How IH engineers 


‘ Se of handling 


to the farm tractor field! 


IH engineers didn’t overlook the tractor driver in their search for 
greater farming efficiency. They talked to hundreds of operators 
. . . made studies like those that boost factory output . . . used 
scientific methods to measure operator fatigue and figure ways to 
reduce it. Out of this study came reach-easy controls, key starting, 
and many other advancements that make farming with a new 
McCormick® FARMALL® 300 or 400 tractor easier than most 


farmers ever thought possible. 


HYDRA-TOUCH — The operator 
just drops his right hand from 
the steering wheel onto hydraulic 
control levers which hold and 
return automatically. 


DRIVER COMFORT — Foam-rubber 
cushion, hydraulic shock ab- 
sorber, and variable-rate spring 
soak up jolts. Seat adjusts... 
tilts up for stand-up driving. 


IH engineering teamwork has given new Farmall tractors comfort and convenience 
that improves operating efficiency. This typifies the way IH research, engineering, 
and manufacturing men pool their talents to make farming easier, and more profitable! 
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INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Farm Equipment and Farmall Tractors . . . Motor 
Trucks . . . Crawler Tractors and Power Units—General Office, Chicago 1, Illinois. 
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Morse brings you a high-quality, 


low-cost Implement-Conveyor Roller Chain 


Check the advantages of Morse 
Implement-Conveyor Roller Chain: 


V Long service life 

V_ Low cost 

Vv Highly adaptable 

VV Require minimum maintenance 


\/_ Runs on American Standard 
sprockets 


VV Couples with standard 
double-pitch chain 


Power Transmission and Conveyor Series chains. 
Inset shows B-1 and B-2 attachments. 


Dependable, economical chain for farm implement, 
conveyor, and other slow-speed applications 


Low-cost Morse Implement- 
Conveyor Roller Chains are 
light in weight and dependable; 
specially designed for farm 
implement, conveyor, and other 
slow-speed applications. 


Morse Implement-Conveyor 
Chains are available in both 
Power Transmission and Con- 
veyor Series. These chains are 
specially treated to offer dura- 
bility, long life, and are 
adaptable to a wide range of 


farm machinery applications. 


They operate on American 
Standard sprockets and will 
couple with equivalent stand- 
ard double-pitch chain. Avail- 
able with B-1 and B-2 (bent) 
attachments, made to American 
Standard Specifications. 
Designed for either or both 
sides, with one or two holes 
(see inset at left). Special 
attachments also designed for 
particular applications. 


MORSE CHAIN COMPANY, INDUSTRIAL SALES DIVISION 
ITHACA, NEW YORK 


Send coupon today for free catalog sheet! 


MORSE CHAIN COMPANY, Dept. AE-11, Ithaca, New York 


Please send me Catalog Sheet CS 53-55 on Morse Implement- 
Conveyor Chain immediately. 
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NAME 
COMPANY 
CHAINS, CLUTCHES, een 
AND COUPLINGS CITY ZONE STATE 
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Modern farming frequently demands the specialized 
services and knowledge of a farm power contractor. 
Many successful farmers... both large and small... 
call on the farm power contractor equipped with Cater- 
pillar machines to clear and form land, and to handle 
the heavy-duty tillage jobs as well. The result? They 
cut both operating costs and machinery investment. 
Illustrated here are just a few of the many jobs Cater- 
pillar Diesel Tractors with matched heavy equipment 
do much more efficiently than ordinary farm tractors. 


LAND CLEARING ... Caterpillar Diesel Tractor equipped with a DEEP PLOWING... D8 pulls heavy-duty, roll-over plow going sev- 
wide variety of equipment provides power, economy and efficiency eral feet deep. Deep tillage . . . another job done most profitably 
to offer farmers low-cost clearing. with Caterpillar Equipment. 


~ ae PS : aa 
bee Oe aN ae G4 
SEEDBED PREPARATION .. . The CAT* D6 Tractor pulls three Rome LAND FORMING ...D8 with No. 80 Cat Scraper leveling land. 
disc plows. With big, economical Caterpillar Equipment, farm power Tell farmers how they can gain the extra benefits from irrigation by 
contractors can often prepare land cheaper than a farmer will, using forming their farms to table-top smoothness. 


his own equipment. 


For more information, check with your Caterpillar Dealer, or write 
us for free booklet, ‘‘Soil and Water Conservation”, Dept. AE1155, 
Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


— aes : - = 
ae CATERPILLAR’ 
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abit rar ey 
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LAND SMOOTHING ... Keeping leveled land smooth is the job 
for big equipment and economical power. This job fits the custom 
operator with Caterpillar Equipment to a ‘‘T’’. 


* Caterpillar ond Cat ore Registered 
Trademarks of Caterpillar Trdctor Co. 
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RAINMASTER 
PUMPER— 


big-money crop 
from total loss! 


June 1955 found Stephen Kmecik and his son, farmers in 
East Springfield, Pennsylvania, facing loss of their entire 
200-acre potato crop through lack of rain. Despite a great 
deal of cultivation, soil remained dry and pulverized, 
plants were dying. About the end of June the Kmeciks 


Chrysler Ind. 

56 Engine— 
331 cubic inch 
displacement 


CHRYSLER-POWERED 


PHOTOS COURTESY CONSTRUCTION MACHINERY COMPANY, WATERLOO, IOWA 


in three weeks produced 


plus steady three-hour 
applications of water— 


va ae: aie 
Gat. Pe BS 


10 million gallons of water saves 200 
acres of potatoes for Pennsylvania farmer 


decided to irrigate and installed a CMC Rainmaster 
Pump, powered with Chrysler Ind. 56, 331 cubic inch 
displacement engine. 

Here in Stephen Kmecik’s own words is the result: 
“We set the pump to pulling water out of Crooked Creek 
up 116 feet of grade and through a mile of pipe to the 
sprinklers. Each patch was given three hours of intensive 
spraying once a week for three weeks. After two applica- 
tions the plants strengthened, took on new leaves and 
blossomed. Some plants didn’t even come up until after 
irrigation. During the critical three weeks we figure each 
of our thirty-four sprinklers threw more than 300,000 
gallons. Our decision to irrigate and our choice of a depend- 
able pump, dependably powered has resulted in saving 
our entire crop.” 


Most irrigation pump manufacturers, like Construction 
Machinery Company, prefer powering with an engine 
users know and respect. That’s why Chrysler powers more 
irrigation systems than any other engine. For information 
on irrigation engines—gasoline, natural gas or propane, 
230 to 413 cubic inch displacement—see a Chrysler Indus- 
trial Engine Dealer, or write: 

Bapt-OO0= Industrial Engine Division, Chrysler Corporation, Trenton, 
Michigan. Dept. 1711. 
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SPECIAL EQUIPMENT 
DESIGN PROBLEMS 


...and get 
““More Use per Dollar” 


The success of a new farm equip- 
ment design frequently depends 
on the efficient operation of the 
belted drives that run its intricate 
mechanism. 


Look for a company whose engi- 
neers will work with you to design 
a power transmission drive as 
nearly foolproof as possible for 
your equipment . . . a company 
with a reputation for designing 
and manufacturing rubber belts 
to meet the most exacting re- 
quirements of leading farm equip- 
ment manufacturers. 


Specify by name the Agricultural 
Belts made by a company with 
long experience and specific tech- 
nology in farm equipment .. . 
specify Manhattan Agricultural 
Belts. 


Photo courtesy Owatonna Manufacturing Co., Inc. 


MANHATTAN AGRICULTURAL BELTS 


At Manhattan, R/M engineers draw on more than 
60 years of rubber technology and production expe- 
rience to combine with the inventive genius of the 
equipment manufacturer to solve critical problems 
that may arise in the design of belted transmission 
drive problems. The variable speed drive for the 
center delivery self-propelled windrower shown 
above is a typical example. By working closely with 
the manufacturer, Manhattan engineers were able to 
assist in designing an efficient, dependable, trouble- 
free drive for this often difficult application. The 
engineered features of strength, flexibility and long- 
life built into the Manhattan Agricultural Belt 
designed for this drive helps account for its consist- 
ently uniform performance . . . its day-in, day-out 
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dependability on the job. In all belted power appli- 
cations, Manhattan Agricultural V-Belts, Condor 
Whipcord Endless Belts and Poly-V Drives are 
continually contributing to the success of new and 
existing farm equipment designs. Manhattan 
Agricultural Belts enable farm power equipment to 
perform at peak efficiency under all operating condi- 
tions and in all kinds of weather . . . thus furthering 
the good reputation of its manufacturer. 


Let R/M engineers work with your engineering 
department to solve your belting problems. They 
can show you why Manhattan Agricultural Belts 
are the most reliable made today . . . how they add 
“More Use per Dollar” to the equipment they run. 


DIVISION— PASSAIC, NEW JERSEY 


Hose _ Roll Covering: “Tonk Lining mbronve Wheels 4 


Other R/M products include: industria! Rubber « fax Belts * Radiator Hose * Brake Linings » Brake Blocks © Clutch Facings 
— Textiles « ~ Facies + Engineered Sones: ane. Sintered Metal Products + Bowling Bolls 
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“I SAVE $2 A DAY 
with my bulk milk handling system,” 
says Kelsey H. Schilling, Middleport, N. Y. 


Mr. Schilling figures that his Stain- larger “pay load” each trip. United States Steel has prepared 
less Steel bulk milk tank will pay for Milk quality has shown improve- an easy-to-read, informative booklet 
itself in just 3 years. Handling costs ment, too. After Mr. Schilling in- that tells all about the bulk milk han- 
are lower because it is easier to han- stalled his 300-gallon Stainless Steel dling system. Just send the coupon 


dle and ship milk. The pick-up truck tank, the bacteria count dropped for your free copy. 
driver loads and unloads the milk from 100,000 to less than 20,000. 
without any assistance, and hauls a Also, there is less stickage. 


See The United States Steel Hour. It's a full-hour TV program presented every other 
week by United States Steel. Consult your local newspaper for time and station. 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND r Butk Handing | 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Agricultural Extension - 
United States Steel Corporation, Room 4977 
525 William Penn Place, Pittsburgh 30, Pa. 


Please send me the free booklet on bulk 


USS STAINLESS STEEL < 


SHEETS - STRIP - PLATES PIPE - TUBES - WIRE 


SPECIAL SECTIONS 


BARS - BILLETS 
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Gi Rowen Helps Manpower 


Guide Horsepower with 


Arm-weary tractor operators are grateful for TD-14A and 
TD-18A International Harvester crawlers. They steer with 
the ease of a late model car for each track is controlled 
by its own hydraulic circuit...a booster system with vel- 
vet smooth, positive action that stems from 


HYDRECO 


CHD Power 


Here is a HYDRECO dual pump that delivers 5 gpm to 
each circuit at 1200 rpm against a system pressure of 
700 psi. The dual pump provides a circuit for each track 
and the result . . . no arm-weary operators . . . more ac- 
complished with less effort, in less time . . . smoother, 
higher performance . . . lower maintenance. 


For engineers seeking practical answers to problems of 
trouble-free hydraulic controls, better performance, 
added functions and greater sales appeal for mobile 
equipment, the experience of HYDRECO engineers offers 
a definite answer! 


WR | TE =. for latest literature and full information on new develop- 
ments in HYDRECO Pumps, Motors, Valves, and Cylinders. 
i } : & 
HY DRECO oivision 


THE NEW YORK AIR BRAKE COMPANY 
1107 EAST 222nd STREET* CLEVELAND 17+ OHIO 


INTERNATIONAL SALES OFFICE, 90 WEST ST., NEW YORK 6, N. Y. 
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Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


Ayers, A. Richard — Petroleum educational 
director, Illinois Farm Supply Co. (Mail) 
448 N. Piatt St., Bement, Il. 


Braas, James E.—Sales representative, War- 
ner Electric Brake & Clutch Co., 2325 W. 
Wells, Milwaukee, Wis. 


Borsenik, Frank D.— Graduate student in 
agricultural engineering, Michigan State 
University, East Lansing, Mich. 


Brabson, Thomas G.—Area representative, 
Appalachian Electric Power Co. (Mail) 
Box 383, Lebanon, Va. 


Brikowski, Harold J.—On duty with U-S.- 
A.F. (Mail) 3801 Thaxton Ave. S.E., 
Albuquerque, N. M. 


Brower, Frank R. Jr.—State conservation en- 
gineer (SCS), USDA. (Mail) 826 N. 
College St., Carlisle, Pa. 


Burnett, John A., Jr.—On duty with U.S.A. 
(Mail) Alcatraz Island, Calif. 


Clague, Thomas E.—Experimental engineer, 
John Deere Dubuque Tractor Works, Du- 
buque, Iowa. (Mail) 1922 Shiras 


Copley, Geoffrey D.—Chief engineer, H. E. 
Robinson & Co. (Ja) Ltd., 81 Hanover 
St., Kingston, Jamaica, B.W.I. 


Corwith, James, Jr. — Layout draftsman, 
product engineering dept., International 
Harvester Co., McCormick Works. 
(Mail) 2807 Harvey Ave., Berwyn, III. 


Court, Kenneth — Assistant chief engineer, 
Vickers, Inc., 1400 Oakman Blvd., De- 
troit 32, Mich. 


Crane, Jack W.—Graduate research assist- 
ant in agricultural engineering, Michigan 
State University, East Lansing, Mich. 
(Mail) 809 D Cherry Lane 


Eberhardt, Charles J. — District agent, 
Martin Steel Products Corp. (Mail) Box 
374, Enid, Okla. 


Edwards, Florella L. — President, Edwards 
Equipment Co., 4312 Main St., Yakima, 
Wash. 


Edwards, William D.—Sales representative, 
Groov-Pin Corp., 3687 Market St., St. 
Louis 10, Mo. 


Fowler, John F.—Sales representative, Fleco 
Corp., Jacksonville, Fla. (Mail) 1393 
Menna St. 


Garrett, Donald M. — Student, California 
State Polytechnic College, San Luis Obis- 
po, Calif. (Mail) 656 Caudill St. 


Godwin, Guy M.—Co-owner, Godwin Trac- 
tor & Implement Co. (Mail) 3817 Clif- 
ton St., El Paso, Tex. 


Gonzalez, Flavio R. — Agricultural engineer 
(SCS), USDA. (Mail) 404 Corpus St., 
Rio Grande City, Tex. 


Gruber, Jonny J.—Graduate student in agri- 
cultural engineering, Utah State Agricul- 
tural College, Logan, Utah. (Mail) 150 
N. 3rd, E. 

Hakim, Azeem A. — Assistant professor in 
soil and water conservation, Indian Insti- 
tute of Technology, Kharagpur (S. E. 
Rly.), India 

Hansen, Lowell D.—On duty with U.S.A.F. 
(Mail) 506 S. Columbus, Yuma, Colo. 


Harden, Eldon A.—Layout draftsman, farm 
implement div., International Harvester 
Co. (Mail) Box 6, Fairview, IIl. 


(Continued on page 762) 
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This brand name on lumber 


also brings you 


a li 


Pressure-lreated Lumber 


that reduces farm maintenance costs 


Weyerhaeuser 4-Square Pressure-Treated Lumber 
will last 3 to 5 times longer in places where decay, 
dry rot or termites attack wood. Since termites are 
found in 47 states, and decay is a problem where 
wood is exposed to alternate extremes of wet and 
dry, pressure-treated lumber offers substantial sav- 
ings, not only in replacement materials, but in time 
and money spent for making repairs. 

Strong solutions of Wolman* preservative salts 
are forced into the lumber—standard treatment is 
three gallons of mixture for a 4”x 6”— 6’ member. 
After kiln-drying, the salts remain in the wood to 
resist attack. 

Weyerhaeuser 4-Square Pressure-Treated Lumber 
looks almost the same as ordinary lumber. It is clean, 
odorless, non-corrosive, and takes paint and glue 
very well. See it at the yard of your Weyerhaeuser 
4-Square Lumber Dealer. 


*Reg. U.S. Pat. Off. 


00 ror0sxs ON PRESSURE- 
TREATED LUMBER 
DE foie describes Weyerhaeuser 


4-Square Pressure-Treated Lumber and lists 
its uses on farms. Basic information on its 
installation and care is included. Copies are 
available without charge. ” 


_— 
| \- Use the Weyerhaeuser 4-Square Farm Building Service Books. 
ie, 


e These booklets show 243 expertly-planned farm 
buildings and equipment items. Valuable additions to 
your files on farm structures, they are available free. 


Weyerhaeuser 4-Square Lumber and Services 


WEYERHAEUSER SALES COMPANY 
P.O. BOX 5000 + DEPT. D115 * ST. PAUL 1, MINNESOYA 


NOVEMBER * AGRICULTURAL ENGINEERING 761 


eye ee ee Pract i dale Bhs pemeeat tien MER oy ane eMrge ey i) one i oe 
pe pees es ae Se a). ae eo ei) Poa am, es se ae 5: ie Ce ee i Mi 
ee ee 7s s - ; Cae * a - Bie, ee coy ee EO os I ag bia 
. MSS | 
Pan <S 7 Z 
3 es ae 
a ¥ F 
a : — | 
pe ; 
- a i , | 
i: 
eee 
ae 
ee | é pi ie) 
oN ~v . ca : p 
ee a oP | 
wey nS 5 
ae With Pe (0 Save Money 
cn heated Lumpy 
ie Rites J 
aes Pa J fer on +i 3m ; 
7 = | 
a = : 
Sie Py: SS aye "OP House 
Ly z. hme, 
Pe ( a 7 | 
oe we 
e. 
i 
oc | 
en = 
ae — 
Has ong 
" em. Cay 4 frp 
Bie gat St at S&F 
Spee Soe AY == i, 
. —— ie | 
— 
eee ‘ 
ae VDSS 
ee it Gr ae ae a an ee ee is. re Se EC coe a ae a ie a 


Me 
a 
i: 


meat 


Applicants for Membership 


(Continued from page 760) 


Huntington, Leland W. — Production man- 
ager, Paradise Metal Industries, Paradise, 
Calif. (Mail) 1656 Nunnelly Rd. 


Jordan, James A.—General salesman, In- 
ternational Harvester Co. (Mail) 313 N. 
Main St., North Brookfield, Mass. 


Kinner, Richard L.—Rural sales represent- 
ative, Western Massachusetts Electric Co., 
45 Federal St., Greenfield, Mass. 


Krizek, Joe F.—Agricultural engineer (SCS), 
USDA. (Mail) Box 607 Littlefield, Tex. 


Laudencia, Pedro N. — Head, agricultural 
engineering dept., Central Luzon Agricul- 
tural College, Nueva Ecija, Philippines. 


Locke, Thomas W.—Fieldman, Doane Agri- 
cultural Service, Inc. (Mail) 119 E. Ist 
St., Spencer, lowa 

Lynch, Raymond J.—Co-ordinator, New De- 
parture Div., General Motors Corp., 
Room 1162, 332 S. Michigan Ave., Chi- 
cago 4, Ill. 


McGough, Herbert N. — Engineer, W. F. 
Covington Planter Co., Inc., PO Box 
1249, Dothan, Ala. 


Martin, Waldo D.—Design engineer, John 
Deere Wagon Works, Moline, III. 

Meyer, Raymond J.—Engineer, engineering 
research div., John Deere Waterloo Trac- 
tor Works, Waterloo, Iowa 

Mudge, Ceylon A.—Chief product engineer, 
Durkee-Atwood Co., 215 N.E. 7th St., 
Minneapolis 13, Minn. 


Another NEW 
WISCONSIN Heavy-Duty 


tr-Cooled ENGINE 
The Model BKN 3.2 to 6.8 H.P. 


a 
Brand new in design, this engine meets the increasing demand 
among original equipment manufacturers and engine power 
users for a compact, light weight, HEAVY-DUTY Air-Cooled 
Engine that offers a broad, flexible power range. 


With a 17.8 cu. in. displacement, the new Model BKN delivers 
6.8 hp. at its top speed of 3600 rpm., and 3.2 hp. at a minimum 
speed of 1600 rpm. Incorporated in this engine are all of the 
traditional Wisconsin Heavy-Duty features, including tapered 
roller bearings at both ends of the crankshaft; high tension 
rotary type outside magneto with Impulse Coupling; pump- 
circulated, constant-level splash lubrication system and efficient 
AIR-COOLING at all temperatures from sub-zero to 140° F. 


For detailed specifications write for Bulletin S-183. 


Nelson, Carroll H. — President and general 
manager, Nelson Manufacturing Co., 315 
20th St., N. E., Cedar Rapids, lowa 


Nobrega, Nelson R.—Technical advisor to 
director, Distribuidora Vemag S. A., Sao 
Paulo, Brazil. (Mail) Alameda Rocha 
Azevedo, Nr. 1335 


Pandya, Amarendra C.—Assistant professor 
in agricultural engineering, Indian In- 
stitute of Technology, Kharagpur (S. E. 
Rly.), India 


Pevey, Will W.—Sales engineer, Dixie Irri- 
gation Co., Inc. (Mail) PO Box 872, 
Greenwood, Miss. 


Roberts, Maurice—Manager, Western Irri- 
gation Co., Riverton, Wyo. (Mail) 316 
S. 7th St. 


Salmon, Willard E.—Agricultural sales engi- 


neer, Pacific Power and Light Co., 236 
Lyons St., Albany, Ore. 


Shambaugh, Theodore J. Jr.—Agricultural 
equipment advisor. (Mail) USOM/Leb- 
anon, c/o American Embassy, Beirut, 
Lebanon, Dept. of State, Washington 25, 


Simonsen, Merle W. — Partner, Simonsen 
Mill Rendering Plant, Quimby, Iowa 


Singh, Kynpham—Graduate student in agri- 
cultural engineering, Iowa State College, 
—_ Iowa. (Mail) 325 S. Wilmoth 

ve 


Smith, Gordon H.—Construction and design 
engineer, Tripp Ditch Line & Construc- 
tion Co., Fort Stockton, Tex. (Mail) 1202 
N. Colpitts 


Stables, David C. Jr.—Rural engineer, Vir- 


=~ Electric & Power Co., Petersburg, 

a. 

Stockman, James E. Jr. — On duty with 
armed services. (Mail) 2131 Crystal 


Springs Ave., Roanoke, Va. 


Sutton, W. B.—Owner, Carolina Tractors, 
Inc. (Mail) Faison, N. C. 


Thomas, Jeffrey J.—Assistant professor in 
agricultural engineering, University of 
British Columbia, Vancouver 8, B. C., 
Canada 


Virdi, Sher $.—Student in agricultural engi- 
neering, Alabama Polytechnic Institute, 
Auburn, Ala. (Mail) 1131 Magnolia Hall 


Walters, Franklin C.—Project engineer, en- 
gineering research div., John Deere 
Waterloo Tractor Works, Waterloo, 
Iowa. (Mail) 1274 W. Mullan St. 


Wellborn, Earl E.—Junior engineer, research 
development dept., John Deere Waterloo 
Tractor Works, Waterloo, Iowa. (Mail) 
1176 Mitchell Ave. 


Transfer of Membership Grade 


Anderson, Donald A. — Senior engineer, 
J. I. Case Co., Racine, Wis. (Mail) 5111 
Erie St. (Affiliate to Member) 


Hewitt, William A. — President, Deere & 
Co., Moline, Ill. (Affiliate to Member) 


Opper, Lincoln |.—V-Belt engineer, belt en- 
gineering dept., The Dayton Rubber Co., 
Dayton, Ohio. (Affiliate to Member) 


Phillips, Ross A. — Assistant professor in 
agricultural engineering, West Virginia 
University, Morgantown, W. Va. (Asso- 
ciate Member to Member) 


Puckett, Hoyle B. — Agricultural engineer 
(AERB), USDA. (Mail) Agricultural 
Engineering Dept., University of Illinois, 
aeons Ill. (Associate Member to Mem- 

er) 


Splinter, William E.—Research associate pro- 
fessor in agricultural engineering, North 
Carolina State College, Raleigh, N. C. 
(Associate Member to Member) 
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Shelled corn losses are cut in half | 


with the Corn Saver” Snaping Unit onthe 
NEW FORD MOUNTED CORN PICKERS 


A glance at the snapping rolls above reveals a new, 
advanced concept of corn harvesting efficiency. 


Notice, for example, how the ears of corn drop off 
to the side, rather than riding on the rolls where 
wasteful shelling occurs. Notice, too, the smaller 
diameter of the rolls. This reduces wasteful butt-shell- 
ing. And although these snapping rolls are smaller 
in diameter, their sure-grip action reduces clogging. 


In numerous field tests, the new Ford Mounted 
Corn Pickers have reduced shelled corn losses fully 
50 percent. In addition, bothersome and dangerous 
stalk clogging has been minimized. 

The combination of this new picker and one of 
Ford’s famous Tricycle Tractors makes a harvesting 
unit that’s unmatched for performance. It’s another 
example of Ford’s contribution of better machines 
for better farming. Tractor and Implement Division, 
Ford Motor Company, Birmingham, Michigan, 


woeow / Ga : 
Sora Sit MUNG 


GETS MORE DONE... AT LOWER COST 
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NEW BOOKS 


Atomic Energy Research at Harwell by 
K. E. B. Jay. Cloth, xxi+144 pages, 5% x 
8% inches. Illustrated. Philosophical Li- 
brary, Inc., 15 E. 40th St., New York 16, 
N. Y. $4.75. 

This book from the United Kingdom 
Atomic Energy Authority describes work 
done at Harwell, an atomic energy research 
establishment, between years 1951 and 1954. 


Jet Engine Manual by E. Mangham and 
A. Peace. Cloth, 133 pages, 4.x 6% inches. 
Illustrated and indexed. Philosophical Li- 
brary, Inc., 15 E. 40th St., New York 16, 
N. Y. $3.75. 

This book is a handy up-to-date reference 
for those concerned with the operation and 
maintenance of turbine aero-engines. 


Model HBC 100 
IN LINE BREAK-AWAY COUPLER 


No mounting brackets needed. Special 
patented compensating chamber allows 
recoupling by hand under full line pressure. 
Nylon valve seats assure positive sealing. 


Diesel Engine Principles and Practice by 
C. C. Pounder. Cloth, xii + 848 pages, 
5¥%x8% inches. Illustrated and indexed. 
Philosophical Library, Inc., 15 E. 40th St., 
New York 16, N. Y. $17.50. 

This volume is a comprehensive refer- 
ence book, arranged in 26 sections, covering 
theory, construction and applications of 
diesel engines of all types. It has 580 illus- 
trations and 112 tables. 


Metallurgical Progress—2, a second se- 
ries of critical reviews, reprinted from Iron 
& Steel. Cloth, 72 pages, 8% x11 inches, 
Philosophical Library, Inc., 15 E. 40th St., 
New York 16, N. Y. $6.00. 

The book contains research work reviews 
in the following fields: Preparation of ores 
by J. M. McLeod; electric steel production 
by D. D. Howat; and non-metallic inclu- 
sions by H. B. Bell. 


DUKES BREAK-AWAY COUPLER 
Model 112 KS 


Here’s a break-away coupler that 
does couple with full pressure on 
both sides of the line. 


© POSITIVE BREAK-AWAY ACTION 

© POSITIVE SELF-SEALING 

® NYLON VALVE SEATS 

© SELF ALIGNING 

® CAN BE MOUNTED INDIVIDUALLY OR 
IN TANDEM 

© DESIGNED TO MEET EQUIPMENT 
MANUFACTURER'S REQUIREMENTS 

@ BUILT TO WITHSTAND HARD USAGE 


Model 302 Model 302-H 
KNURLED SLEEVE HEX SLEEVE 


DUKES IN LINE QUICK COUPLERS 


For mounted equipment. Simplicity of 
design yet rugged construction assures 
satisfaction and ease of continuous opera- 
tion. Nylon valve seats. Include all of 
above features except break-away action. 


Manufacturers of Cylinders, Valves, Couplers and Fittings 
“Member of the National Fluid Power Association” 


_DUKES COMPANY, Inc. 


3999 North 25th Avenue * S 


“A Chicago Suburb’ * Phone 


chiller Park, Illinois 
Gladstone 5-5795 _ 


PERSONNEL SERVICE 
BULLETIN 


Note: In this bulletin the following listings 
current and previously reported are not re- 
peated in detail; for further information see the 
issue of AGRICULTURAL ENGINEERING indicated. 


POSITIONS OPEN—APRIL—O-125-718. MAY— 
O-180-724, 214-727, 214-728. JUNE—O-248-733. 
JULY—O-289-735, 307-739, 316-740. AUGUST— 
O-305-741, 325-743, 324-745, 334-746, 338-747, 
345-748, 346-749, 346-750, 347-751, 350-752. 
SEPTEMBER — 0O-331-754, 363-755, 335-756, 
352-758, 372-759, 384-760. OCTOBER—O-401- 
761, 402-762, 402-763, 404-764, 405-765, 409-766, 
409-767, 409-768, 407-769, 407-770, 407-771, 413- 
772, 415-773, 394-774. 


POSITIONS WANTED — JUNE—W-203-25, 247- 
27, 252-29, 263-31. JULY—W-266-35. AU- 
GUST —- 312-40. SEPTEMBER — W-351-41. 
OCTOBER—W-383-43, 391-44, 398-45, 388-46, 
375-47, 420-48. 


NEW POSITIONS OPEN 

AGRICULTURAL ENGINEERS (several) for 
product research, design, and development on 
farm implements, farm tractors, industrial 
power tractors and road building equipment, 
including work in design analysis, stress analy- 
sis and laboratory and field testing, with major 
broad line manufacturer. Locations in Mid- 
west. Age 24-40. BS or MS deg in agricultural 
or mechanical engineering, or MS in electrical 
engineering, with mathematics through calcu- 
lus, and machine design courses. Farm back- 
ground, design and test experience desirable but 
not essential. Must be able to work with others 
and have desire to work with farm implements 
and tractors. Opportunity in several engineer- 
ing groups for individual to go as far as ability 
and ambition will carry him. Salary open, de- 
pending on qualifications and experience. O- 
385-775 


METALLURGIST to handle chemical analysis 
of steels; physical, salt spray, and other tests 
on metal products. Midwest. Age 30-40. Col- 
lege degree with engineering background. Sev- 
eral years experience with manufacturer or lab- 
oratory. Salary open, depending on qualifica- 
tions and experience. O-430-776 


AGRICULTURAL ENGINEER for research 
in rural electrification in a north central state. 
Work is in agricultural engineering department 
of a land grant university, in project spon- 
sored by electric power suppliers to rural cus- 
tomers. Some extension activity. BS deg in 
agricultural engineering, or equivalent. Experi- 
ence in rural electrification preferred, but not 
an absolute requirement. Must have initia- 
tive, imagination and ability to cooperate and 
get along well with others. Good opportunity in 
new program with possibilities of development. 
Salary open. Starting salary will depend on edu- 
cational background and experience. O-439-777 


AGRICULTURAL ENGINEER for research 
in the use of electricity on farms with a Mid- 
west land grant university. Work will in- 
volve cooperation with power suppliers on tests 
and utilization of electricity on farms. BS deg 
in agricultural engineering desirable, as well as 
experience in the field of rural electrification. 
Salary $5400-$7200, depending on qualifications. 
0-446-778 


ASSISTANT CURATORS (2) for Henry Ford 
Museum and Greenfield Village, with curatorial 
responsibility for collections in agriculture, 
transportation, communication or power; close 
cooperation with department of education; and 
supervision of required restorations. BS deg in 
agricultural, mechanical, or electrical engineer- 
ing. Graduate work in history desirable. Sev- 
eral years museum experience, technical edit- 
ing, teaching or research. Work permits time 
for study for higher degrees at universities in 
the vicinity. Salary open. O-451-779. 


AGRICULTURAL ENGINEER (instructor or 
assistant professor rating), to teach service and 
professional courses in farm power and ma- 
chinery, at a land grant university in the South. 
Age 25-35. BS and MS deg in engineering. 
Must be of good character and like to work 
with students. Excellent opportunity for ad- 
vancement. Salary, $4000 on 9-mo basis or $5000 
on 12-mo basis, depending on training, and ex- 
perience. O-453-780. 


AGRICULTURAL ENGINEER (assistant 
rating) for research in crop conditioning and 
grain storage at branch experiment station in 
a southern state. Age 22-30. BS and MS deg 
in agricultural engineering. Must be willing to 
work and able to get along with people. Two- 
year job with opportunity to earn consideration 
for more advanced work in same state. Salary 
$3,600, 12-mo basis, 30 days annual leave. 
0-453-781 


(Continued on page 766) 
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DO YOU KNOW 
HOW TO MAKE 
vienna LAST LONGER? 


Take an extra minute to follow the proper 
steps in installing belts and performance 
time can be increased by many years. 
1. Loosen motor or driven unit. 2. Install 
belts. 3. Tighten drive. 4. Check alignment 
of sheaves. 5. Make sure shafts are par- 
allel. 6. Adjust tension again after 24 
hours operation. (Sales plug: Ask your 
D-A distributor for more tips on getting 
better production and longer life from 
your V-drives). 


Wy) eREE 
COPY! Handy Tips on V-belts and V-drives 


See your D-A distributor or write Dept. AE-11 for catalog that 
includes conversion tables, engineering data, latest Rubber 
Manvfacturers Association 
horsepower ratings, drive selec- 
tions and helpful Do's and 
Don'ts of V-belt operation. 


D Ce eae 


ATWOOD | 
i 


: o. 4 A v-BELTS 


Our extruders have turned out 
enough plastic and rubber extru- 
sions to reach to the moon and 
halfway back. In compiling this 
vast experience General Tire’s 
Industrial Productés Division has 
supplied thousands of original 
equipment manufacturers with 
just about every known type of 
extrusion. No job is too large, too 
small or too complicated for our de- 
sign and production staff. Perhaps 
you can benefit from the fantastic 
extrusion mileage we’ve accumu- 
lated down through the years. 

For literature or further infor- 
mation write to The General Tire 
& Rubber Company, Wabash, 
Indiana, Department F. 


iS a oe up to 
——_ ws), 66 feet 
oo l=. WIDE 
with one 
compact 
assembly 


for the broadcast spraying of 


grains, grasses and liquid fertilizers 


Easily mounted on rear of tractor. Use where spray - 
boom accuracy is not needed. Sprays to both sides ‘ww Plastics and Rubber 


* From Plans to Products 


in field spraying or one side only in fence row or 
road side spraying. A Spraying Systems Co. original 
design. Made in all brass for general farm spraying 
and in all aluminum for spraying liquid fertilizers. 
For complete information write for Bulletin 66. 


GunJet eo 1 
SPRAY GUNS 


All capacities. Write for Bulletins 65 and 69 e-6 —,\ —— 


For TeeJet SPRAY NOZZLES... write for Bulletin 58 


SPRAYING SYSTEMS CO. scinccd 2 hinote 


WABASH tHOIAWA 
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Personnel Service Bulletin 
(Continued from page 764) 


AGRICULTURAL ENGINEER, for sales rep- 
resentative with manufacturer of farm water 
systems. Territory in Kansas, Oklahoma and 
Western half of Missouri. Immediate opening. 
Car furnished. Salary commensurate with 
ability and experience. Full traveling expenses 
and bonus. O-454-782 


AGRICULTURAL ENGINEER for farm elec- 
trification work in a midwestern private utility. 
Age, under 30. BS deg in agricultural engineer- 
ing, or equivalent. Responsible for carrying out 
farm electrification program in rural territory 
of company. Salary open. O-448-783 


AGRICULTURAL ENGINEER (assistant 
professor rank) for research in mechanization 
of cranberry production in experiment station 
associated with an eastern land grant uni- 
versity. Age 25-35, approximate. BS deg in 
engineering from recognized school, and MS 
deg or 3 yr of responsible engineering experi- 
ence in farm machinery field. Interest and abil- 
ity in research applied to problems of agricul- 
tural production. Excellent opportunity to show 
imagination, drive, and ingenuity. Classified 
position with fixed annual increases. Starting 
salary $5220. O-463-784 


AGRICULTURAL ENGINEER (instructor 
rank) for research in mechanical requirements 
of quality forage production, in an eastern land 
grant university. Age 23-30. BS deg in engi- 
neering from a recognized school. Advanced 
degree or experience in engineering work de- 
sirable. Interest and ability in research to help 
farmers and consumers. Excellent opportunity 
to show imagination, drive, and ingenuity. 
Classified position with fixed salary and annual 
increases. Starting salary $4,440. 0-463-785 


NEW POSITIONS WANTED 


FARM CROPS PROCESSING SPECIALIST 
for extension, teaching, research, sales or serv- 
ice with industry or public service, anywhere 
in USA. Single. Age 27. No disability. BS 
deg in mechanized agriculture, 1954. MS deg 
in farm crops expected 1956. Research fellow, 
agricultural engineering department, Rutgers 
University. Farm background. Some experi- 
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A Quality Engine 


hy Short St Stroke 


* Less Friction and Wear 
* More Power 
* Longer Life 


Easy Starting 


K90...2.5 to 3.6 H.P. 
K160. .3.6 to 6.6 H.P. 


K330...7 to 11.8 H.P. 
K660...12 to 26 H.P. 


Kohler, Wisconsin 


ence in crop conditioning, drying, grain storage, 
moisture meters and applications of plastics. 
Post-war enlisted and non-commissioned service 
in US Air Force, administration section, 3 yr. 
Available Feb. 15. Salary $4400-4800. W-412-49 


AGRICULTURAL ENGINEER for design, 
development, research, extension or teaching in 
power and machinery or soil and water field, 
with industry or public service, preferably in 
West. Married. Age 28. Limited vision in 
right eye. BS deg in agricultural engineering, 
1952, MS deg in irrigation and drainage, 1955, 
Utah State Agricultural College. Part-time 
work with US Geological Survey while working 
on BS deg. Part time work with US Bureau of 
Reclamation’ while working on MS deg. Farm 
background. War enlisted service in Signal 
Corps nearly 2 yr. Available Feb. 1956. 
Salary $4800. W-428-50 


POWER AND MACHINERY MAN for de- 
velopment or research with public agency or 
with manufacturer, distributor or farming op- 
eration in West, Southwest or foreign location. 
Married. Age 45. No disability. BS deg in 
agricultural engineering, 1953, California State 
Polytechnic College. Farm background. Ex- 
perience in diesel engine and tractor manufac- 
ture, 8 yr; operating engineer, municipal diesel 
power plant, 5 yr; harvesting superintendent on 
sugar plantation nearly 2 yr. War enlisted serv- 
ice in Navy in charge of portable diesel electric 
generators and acting chief engineer of ship. 
Available now. Salary open. W-429-51 


SOIL AND WATER MAN for design, de- 
velopment, research, extension, teaching, sales 
or service with industry or public service. 
USA or foreign. Limited travel. Married. 
Age 27. No disability. BS deg in agriculture, 
Feb. 1952; one year graduate study, University 
of Florida. Farm background, including man- 
agement experience. Since June 1954 with tire 
and rubber company in budget, credit and 
sales. Post-war enlisted service in Army Trans- 
portation Corps, 1% yr. Available on 30-day 
notice. Salary open. W-445-52 


AGRICULTURAL ENGINEER for design or 
field work and inspection in soil and water field, 
preferably with consulting engineer in West. 
Single. Age 24. No disability. BS degs in agri- 
cultural and civil engineering. Two summers 
work experience with consulting engineers. 
Post-war commissioned service, Artillery. Avail- 
able January 5, 1956. Salary open. W-429-53 


for Quality 
Equipment 


KOHLER CO. 


Established 1873 


KELSEY - HAYES WHEEL 
DAVENPORT. 


POWLR AND MACHINERY and farm shop 
work teacher, some research experience, for ex- 
tension, teaching, or research with public serv- 
ice, anywhere in USA. Married. Age 37. No 
disability. BS deg in agriculture with major in 
agronomy and farm machinery, Texas Techno- 
logical College, 1952; 10hr toward MS deg. 
Farm background. Research in grain drying, 
1953-55 for Texas Agricultural Experiment 
Station. Taught farm shop, wood and metal 
work, agricultural surveying, terracing, irriga- 
tion, farm buildings, advanced shop, and shop 
teaching methods, 1952-55. War enlisted and 
commissioned service over 5 yr. Available 
on reasonable notice. Salary open. W-422-54. 


AGRICULTURAL ENGINEER for extension, 
service, or writing in soil and water field with 
public agency, consultant or farming operation, 
preferably in Southwest, West, or Hawaii. 
Married. Age 30. No disability. BS deg in 
agricultural engineering, 1949, Iowa State Col- 
lege. Self-employed grain and livestock farmer. 
War enlisted and cadet service in Navy. Avail- 
able March 1, 1956. Salary open. W-449-55 


NEW BULLETINS 


NIAE Bulletins. The following bulletins 
have been received recently from the Na- 
tional Institute of Agricultural Engineering, 
Wrest Park, Silsoe, Bedfordshire, England: 

Some Physical Properties of the NIAE 
Tractor Test Tracks—Report No. 50. 

The Effect of Bruising and Crushing on 
the Drying Rate of Grass and Lucerne — 
Report No. 52. 


Farm Ponds for Household Water Sup- 
ply by C. V. Phagan and E. R. Daniel. 
Oklahoma A. & M. College (Stillwater) 
Agricultural Extension Service Circular 580. 
The 16-page, illustrated circular contains 
plans and specifications for locating and con- 
structing several types of pond water systems. 
Information is based on work being done 
by the Oklahoma ricultural Experiment 
Station in a study gona and meth- 
ods for treating pond water to insure its 
purity and clarity. 
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“WHEELS by 


Our constant search for wheel improve- 
ment takes ALL factors into account — 


@ The design of WHEELS and 
HUBS 


@ Selection of ade- 
quate anti-friction 
BEARINGS 


@ Selection of 
suitable closure 
SEALS 


@ Selection of 
types and sizes 
of rubber TIRES 


May we assist 
you in cost reduction . 
through our 
PACKAGE PLAN? 
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French Hail Test Ship- 
ment of Raw Cotton 


Industry Praises Burlap 
Program 


A test shipment of raw cotton in newly 
developed burlap coverings has ar- 
rived in excellent condition at Le 
Havre, France from Beaumont, Texas. 
A second test shipment to domestic 
mills has met with equal success. 

The standard practice has been to 
cover 2% of the cotton bale, the unpro- 
tected portion picking up grease, oil, 
tar, etc.—a costly practice at today’s 
high cotton prices. Now the entire 
bale is being covered with heavy-duty, 
economical burlap. 

As a result of success in these pre- 
liminary tests, further test shipments 
of 2,000 bales are now under way. Sev- 
eral different types of burlap covers 
are being tested to find the one best 
suited. The tests are being conducted 
jointly by the National Cotton Coun- 
cil and the Burlap Council with the 
cooperation of a large number of cot- 
ton shippers and mills. 


Bulldog strength 
Unmatched toughness 
Rugged performance 
Low cost 


Adaptability 
Plentiful supply 


That's the way to spell 
agriculture’s toughest, most 
versatile textile. 


LAP BULLETIN 
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The delicately-skinned 
white Sebago in the new 
lightweight 50 lb. potato 
sack won the applause of 
bag manufacturers, im- 
porters and chain store 
buyers recently at the 
Grand Union warehouse 
at Carlstadt, New Jersey. They had 
assembled to judge a test shipment of 
potatoes in the new lightweight potato 
bags with which the Burlap Council 
has been experimenting. 

In this shipment from Hastings, 
Florida several different weights of 
fabrics were used and the judges gave 
top score to the 6 oz. 7 x 8 fabric on a 
price basis and the 614 oz. 8 x 8 cloth 
on a quality basis. A luncheon fol- 
lowed the inspection. The tests proved 
that the lightweight fabrics are strong 
enough in a 50 lb. bag to assure pro- 
tection of the potato in transit. 

The more inexpensive fabric lowers 
the margin between burlap and paper 


Published by The Burlap Council of the Indian 


155 East 44th Street, New York 17, N. Y. 


1955 * NOVEMBER * AGRICULTURAL ENGINEERING 


to | to 2 cents per bag not considering 
resale value. Representatives of used 
bag dealers who were present forecast 
a 2 to 3 cent salvage value. 


Export Duties Removed 


The Indian Government has removed 
all export duties on jute fabrics, and 
burlap prices have declined to pre- 
war levels. In terms of today’s depre- 
ciated dollar, prices are now lower 
than they have been in 25 years. 


What Can Burlap Do 
For You? 


Write to William A. Nugent, Vice 
President, The Burlap Council, 155 
East 44th Street, New York 17, about 
the projects you are interested in. 
With its many weights and construc- 
tions, this versatile fabric should be 
investigated for many uses where it 
can save money at its new low price 
and do the tough jobs. 


Jute Mills Association 
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There’s greater per acre yield 


in the field! 


That’s why on farms and ranches across the 

nation . . . around the world, you'll find more RAIN BirDs than 

any other type sprinkler. 

Made with a minimum of moving parts to wear or require 
servicing, RAIN BirDs stay on the job, performing day in 


and day out with maximum efficiency and dependability. 


Remember, if it hasn‘t the name... it 
isn’t the same. Specify RAIN BIRD! 


- NATIONAL RAIN BIRD SALES & ERGROEERING corr | 


—_ SPRINKLER SALES | RAIN BIRD 
609 W. LAKE —- Ned 
‘ VANCOUVER 4, 8. C 
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Professional Directory 


Who Should Join ASAE 


If any one of the following descriptions covers 


your present work: 


e Development, design, and application of 
farm tractors and implements and their 
components 


e Design and improvement of farm buildings 


e Engineered improvements for soil and wa- 
ter conservation and use 


¢ Creating applications for electricity in farm 
practice and living — 


then you can derive much benefit from member- 
ship in ASAE, and the Society cordially invites 
you to make application. For further informa- 
tion write 


AMERICAN SOCIETY OF 
AGRICULTURAL ENGINEERS 


St. Joseph, Michigan 


AGRICULTURAL ENGINEERING * NOVEMBER * 1955 
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New Departure Adapter 
Bearing—Type AE 
with cylindrical O.D, 


NEW DEPARTURE e 


New Departure Adapter 
Bearing—Type AE 
with spherical 0.0. 


Adapter bearings for fast, 
easy mountings atiow cost! 


New Departure adapter ball bearings provide 
inexpensive mountings for many applications. 


They are precision bearings, pre-lubricated and 
efficiently sealed. Also available with stamped 
flanges, these bearings become complete, initially 
aligned units for quick assembly. 


Designed for moderate loads and speeds and for 
applications where alignment and concentricity 
are not critical, the bearings eliminate need for 
shaft shoulders, ground bearing seats or press fits. 
The eccentric cam has a self-locking action when 
tightened against rotation and is intended for 
uni-directional rotation. New, highly efficient 
Sentri-Seals give the bearings optimum protection 
against dirt . . . longer life without attention. 


TYPICAL APPLICATION OF NEW :?--7 


ret 


DEPARTURE ADAPTER BEARINGS 


New Departure adapter bearings — Type 
AE — may be used to especial advantage 
on farm implements and machines operat- 
ing at moderate speeds. Bearings with 
loosely assembled flanges are slipped on 
the shaft and lightly bolted to side plates. 
After flanges are finally secured, locking 
collars are tightened in direction opposite 
rotation and fixed by set screw. Dimen- 
sions and load ratings of various adapter 
bearings are listed in the latest New 
Departure catalog. 


WRITE FOR NEW CATALOG 


23rd EDITION 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 
————————————— LL LLL s.r 


How Allis-Chalmers Handles Heavy 
Combination Loads in a Harvester Drive 


N this Allis-Chalmers harvester the drive comes from 

the main harvester through the vertical shaft and goes 
out the horizontal shaft to drive the cylinder and the head- 
er through the V-belts. 

One ot the problems for Allis-Chalmers engineers was 
mounting the gear shafts. They turn at fairly high speeds, 
750 rpm, and the loads are heavy enough to make ordinary 
bearings fail in a short time. 

‘lo meet these conditions, Allis-Chalmers mounted the 
shafts on Timken® tapered roller bearings. The bevel gears 
develop heavy thrust loads as well as radial loads. Timken 
bearings take these combination loads because ot their 
tapered design. No additional thrust devices are required. 
Timken bearings hold the gears in accurate alignment 
which reduces gear wear, forestalls trouble. 

These gears run in a bath ot oil, so good bearing clo- 
sures are especially important. Timken bearings hold the 
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shafts concentric in their housing; this makes for more 
effective closures. Oil can’t leak out or dirt get in. 

Dirt and combination loads are two important problems 
Timken bearings help solve. A third: ease of operation. 
Timken bearings cut friction to a minimum, make equip- 
ment run smoother and last longer. 

Do you have our helpful booklet ‘‘Tapered Roller Bear- 
ing Practice in Current Farm Machinery Applications’’? 
Write for a free copy. The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Cable address: ‘“TIMROSCO”. 


Tapered i <: " 
TIMKEN SG} 
EQUIPPED 


The farmer's assurance 
0) better design BaF 
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NOT JUST A BALL ©) NOT JUST A ROLLER © THE TIMKEN TAPERED ROLLER O—> BEARING TAKES RADIAL ()) AND THRUST —- )— LOADS OR ANY COMBINATION - )— 
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